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PREFACE 
The R e p o r t s of t h e Nagycenk G e o p y s i c a l O b s e r v a t o r y have 
b e e n s t a r t e d I n 1957 w i t h e a r t h c u r r e n t d a t a . L a t e r , f r o m 1961 
on , g e o m a g n e t i c , f r o m 1962 on , a t m o s p h e r i c e l c t r i c i t y a n d f r o m 
1967 on , i o n o s p h e r i c d a t a h a v e been I n c l u d e d , t o o . The p r e s e n t 
r e p o r t f o r t h e y e a r s 1988-1989 h a s b e e n c o m p r e s s e d w i t h r e s p e c t 
t o t h e e a r l i e r o n e s . D a t a s e r i e s which p r o v e d t o be of g r e a t 
v a l u e f o r a n y t y p e of s t u d y have b e e n p r e s e r v e d , o t h e r s were 
d r o p p e d o r r e d u c e d . In o r d e r t o m i n i m i z e d e l a y i n p u b l i c a t i o n , 
t h e p r e s e n t vo lume c o n t a i n s d a t a f o r two c o n s e c u t i v e y e a r s . 
T h i s r e p o r t h a s b e e n c o m p l e t e d w i t h a l i s t o f y e a r l y 
a v e r a g e s of t h e g e o m a g n e t i c e l e m e n t s f r o m t h e b e g i n n i n g of o u r 
o b s e r v a t i o n s . 
As t h e r a i l w a y l i n e S o p r o n - G y ő r n e a r t h e O b s e r v a t o r y h a s 
b e e n e l e c t r i f i e d In t h e y e a r 1987, t h e r e c o r d i n g of P e l 
p u l s a t i o n s had t o be s t o p p e d s i n c e t h a n due t o s e v e r e n o i s e i n 
t h i s f r e q u e n c y r a n g e . The n o i s e l e v e l i n o t h e r f r e q u e n c y r a n g e 
d i d n o t d i s t u r b s t r o n g l y t h e o t h e r t y p e s of r e c o r d i n g s , t h u s 
t h e s e r i e s o f r e p o r t s w i l l be c o n t i n u e d . 
The c o m p i l a t i o n of a t m o s p h e r i c e l e c t r i c and i o n o s p h e r i c 
d a t a r e m a i n e d u n c h a n g e d . 
Exchange c o p i e s of t h e s e R e p o r t s c a n be o b t a i n e d f r o m t h e 
G e o d e t i c and G e o p h y s i c a l R e s e a r c h I n s t i t u t e of t h e H u n g a r i a n 
Academy of S c i e n c e s (H-9401 Sopron , P f . 5 , H u n g a r y ) . 
S o p r o n , J u n e 1993 
P. Varga 
D i r e c t o r 
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A. ELECTROMAGNETIC FIELD OF THE EARTH 
The c o o r d i n a t e s of t h e G e o p h y s i c a l O b s e r v a t o r y Nagycenk a r e 
t h e f o l l o w i n g : 
<p = 4 7 ° 3 8 ' A = 16°43 ' 
ф = 4 7 . 2 ° A = 9 8 . 3 ° 
L = 1 . 9 
T imes a r e g i v e n i n CET ( i . e . UT + 1 h ) , n e a r l y c o r r e s p o n d i n g t o 
LT ( - 7 min) 
T a b l e s p u b l i s h e d i n t h i s p a r t a r e t h e f o l l o w i n g : 
1. 3 - h o u r g e o e l e c t r o m a g n e t l c a c t i v i t y I n d i c e s T-M, 
c o r r e s p o n d i n g t o t h e g r e a t e s t of f i v e i n d i c e s : 
The e l e c t r i c a c t i v i t y i n d i c e s T f o r t h e E and E 
x у 
c o m p o n e n t , h a v i n g a l i n e a r s c a l e w i t h a s t e p of 1 . 8 mV/km. The 
r a n g e of v a l u e s I s 0 t o 9 . 
The m a g n e t i c a c t i v i t y i n d i c e s M f o r t h e c o m p o n e n t s D, H a n d 
Z h a v e a l s o a l i n e a r s c a l e w i t h a s t e p of 7 nT i n t h e s ame 
r a n g e . The e l e c t r i c and m a g n e t i c s c a l e s a r e d e t e r m i n e d s o , t h a t 
t h e a v e r a g e s a r e t h e same i n a b a s i c I n t e r v a l . 
2 . The i n d i c e s K^ a n d Kg r e f e r t o c o m p l e t e d a y s and e x p r e s s 
t h e a c t i v i t i e s i n t h e p e r i o d r a n g e s 0 - 2 min ( p u l s a t i o n s ) a n d 
2 4 - 6 0 min ( s u b s t o r m s ) . The s c a l e s o f K, and K_ a r e a s f o l l o w s : 
1 о 
L i m i t s b e t w e e n K / v a l u e s 
P e r i o d r a n g e 0 - 1 1 - 2 2 - 3 3 - 4 4 - 5 5 - 6 6 - 7 7 - 8 8 - 9 
Kj 2 4 7 13 18 2 3 29 41 54 
Kg 29 43 67 88 110 131 191 234 3 3 9 
- 5 
T h e s e v a l u e s a r e g i v e n i n u n i t s o f 10 V/km. 
V a l u e s i n b r a c k e t s mean e x t r a p o l a t e d o n e s f r o m i n c o m p l e t e d a t a , 
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where t h e l a c k i n g i n t e r v a l s were s u b s t i t u t e d by t h e a v e r a g e o f 
r e c o r d e d I n t e r v a l s . 
The l i s t of d i s t u r b e d (D) and q u i t e (Q) d a y s s e l e c t e d by 
t h e f o l l o w i n g r u l e : A d a y i s t a k e n a s d i s t u r b e d on t h e b a s i s o f 
a l l m a g n e t i c and e a r t h c u r r e n t a c t i v i t y i n d i c e s , i f t h e 
g r e a t e s t o f t h e s i m u l t a n e o u s c h a r a c t e r f i g u r e s d e c r e a s e s o n l y 
In one o f t h e t h r e e h o u r i n t e r v a l s t o 3 , i n t h e o t h e r I n t e r v a l s 
t h e y a r e g r e a t e r . A d a y i s t a k e n a s q u i e t , i f t h e g r e a t e s t o f 
a l l a c t i v i t y I n d i c e s h a s not r e a c h e d 3. F i v e a c t i v i t y I n d i c e s 
( two of t h e e a r t h c u r r e n t s and t h r e e of t h e magne t i sm) a r e 
a l w a y s t a k e n i n t o a c c o u n t . 
3 . D a l l y v a r i a t i o n of t h e t h r e e g e o m a g n e t i c e l e m e n t s a s 
m o n t h l y a v e r a g e . V a l u e s a r e d i f f e r e n c e s I n nT be tween t h e 
a c t u a l h o u r l y a v e r a g e and t h e c o r r e s p o n d i n g m o n t h l y mean. The 
m o n t h l y a v e r a g e s a r e g i v e n in a b s o l u t e v a l u e s ( I n t h e c a s e o f 
D t h e m o n t h l y mean I s g i v e n in m i n u t e of a r c ) . 
4 . Y e a r l y means o f t h e g e o m a g n e t i c e l e m e n t s 1961 t o 1987 i n 
nT and m i n u t e s of a r c . These v a l u e s a r e t h e r e s u l t s o f a 
r e e v a l u a t i o n of p r e v i o u s l y p u b l i s h e d d a t a , i n c l u d i n g 
c o r r e c t i o n s e l i m i n a t i n g d i s t u r b a n c e s c a u s e d by c o n s t r u c t i o n 
works i n t h e o b s e r v a t o r y . C o r r e c t e d v a l u e s a r e n o t e d by 
a s t e r i s k . 
5 . L i s t of s p e c i a l e v e n t s , common t a b l e f r o m m a g n e t i c a n d 
e a r t h c u r r e n t r e c o r d s . T a b l e s a r e g i v e n f o r S S C / s , S I / s a n d 
bays ( s u b s t o r m s ) and P12 p u l s a t i o n s . 
6 . P u l s a t i o n i n d i c e s . The I n d i c e s have b e e n d e t e r m i n e d f r o m 
o c c u r r e n c e f r e q u e n c y o f d i f f e r e n t p e r i o d p u l s a t i o n s , s t r i v i n g 
a t a p o s s i b l y u n i f o r m d i s t r i b u t i o n o f days i n e a c h of t h e f i v e 
p o s s i b l e i n d i c e s ( 1 - 5 ) I n a b a s i c i n t e r v a l . 
The d e t e r m i n a t i o n o f t h e s e I n d i c e s can be s h o r t l y e x p l a i n e d 
a s f o l l o w s . The d a y s a r e a r r a n g e d a c c o r d i n g t o t h e o c c u r r e n c e 
f r e q u e n c y o f e a c h b a n d . Index 1 I s a t t r i b u t e d t o t h e d a y s w i t h 
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t h e l o w e s t f i f t h o f o c c u r e n c e f r e q u e n c i e s (0 t o 20 p e r c e n t ) 
i n d e x 2 t o d a y s w i t h o c c u r r e n c e f r e q u e n c i e s i n t h e s e c o n d 
l o u o c t F i f t h (20 t o ДО ООП c o n t i a t e . . Indole В t o daxrc u l t h 
h i g h e s t o c c u r r e n c e f r e q u e n c i e s (80 t o 100 p e r c e n t ) . I t must be 
r e m i n d e d t h a t m a i n l y i n t h e l o w e s t and h i g h e s t p e r i o d b a n d s t h e 
u n i f o r m d i s t r i b u t i o n c o u l d n o t be a c h i e v e d due t o i n s u f f i c i e n t 
o c c u r r e n c e of t h e s e b a n d s of t h e r e c o r d s . 
The b a n d s a r e t h e f o l l o w i n g : 
P I 0 t o 5 s e c 
P2 5 t o 15 s e c 
P3 10 t o 15 s e c 
P4 15 t o 20 s e c 
P5 20 t o 25 s e c 
P6 25 t o 30 s e c 
P7 30 t o 40 s e c 
P8 40 t o 60 s e c 
P9 60 t o 90 s e c 
P10 90 t o 120 s e c 
P l l 2 t o 5 min 
P12 5 t o 10 min 
F o r a d e t a i l e d d e s c r i p t i o n of t h e method of d e t e r m i n a t i o n 
of t h e s e i n d i c e s , s e e : 
L. HOLLÓ, M TÄTRALLYAY and J . VERÓ E x p e r i m e n t a l r e s u l t s 
w i t h t h e c h a r a c t e r i z a t i o n of g e o m a g n e t i c m l c r o p u l s a t i o n s ( A c t a 
G e o d . , Geoph. Mont. Hung 7 / 1 9 7 2 / 1 5 ) . 
A d e t a i l e d d e s c r i p t i o n of t h e p r o c e s s i n g and c o m p i l a t i o n i s 
f o u n d i n t h e R e p o r t o f t h e O b s e r v a t o r y f o r 1966 i n German a n d 
i n ADAM, A. , VERŐ, J . , Cz. MI LET I TS, J . , HOLLÓ, L. a n d 
WALLNER, A: The g e o p h y s i c a l o b s e r v a t o r y n e a r Nagycenk. I . 
E l e c t r o m a g n e t i c m e a s u r e m e n t s and p r o c e s s i n g of d a t a ( A c t a Geod. 
Geoph. Mont. Hung . , 1 6 / 1 9 8 1 / 3 3 3 ) . 
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1. 
T h r e e - h o u r e l e c t r o m a g n e t i c a c t i v i t y I n d i c e s (T-M) 
1988. 
Day T-M Sum K 1 T-M Sum K 1 <5 
J a n u a r y F e b r u a r y 
1. 0 1 1 0 1 1 2 1 7 3 l 10000001 2 0 0 
2 . 2 2 1 8 7 9 9 9 47 3 6 10010032 7 2 0 
3 . 2 1 2 2 1 1 1 1 11 4 l 10010000 2 4 0 
4 . 2 1 1 1 1 1 1 9 17 5 l 01011234 12 4 0 
5 . 9 2 2 3 4 1 1 5 27 4 3 62365384 37 5 6 
6 . 3 2 3 6 3 7 9 7 40 5 4 31222216 19 6 3 
7 . 9 7 3 2 3 2 4 6 36 7 6 51111000 9 5 2 
8 . 4 6 1 2 5 8 7 3 36 4 4 10011014 8 5 1 
9 . 13111010 8 3 0 11122444 19 5 3 
10. 0 0 0 0 1 1 1 4 7 ' 5 1 31314311 17 5 1 
11. 12411101 11 4 0 00122219 17 4 3 
12. 11179591 34 3 2 33232077 27 5 5 
13. 0 1 1 1 2 1 1 2 9 6 2 12313453 22 5 2 
14. 8 4 9 2 2 9 9 9 52 4 6 22254001 16 2 3 
15. 9 9 9 5 3 7 3 5 50 3 8 12233533 22 5 3 
16. 3 0 1 1 1 1 0 1 8 3 0 11224996 34 4 4 
17. 0 0 0 0 0 2 3 3 8 4 0 12042338 23 5 2 
18. 3 0 1 1 1 3 9 4 22 6 3 72262218 . 30 6 5 
19. 11332222 16 7 0 11111240 11 7 1 
20 . 2 1 2 3 2 2 2 3 17 6 1 00011223 9 6 0 
21 . 3 2 2 1 1 1 1 2 13 5 1 44662269 39 6 6 
22 . 0 1 1 1 2 2 2 1 10 4 0 99969999 69 4 9 
23 . 10010000 2 4 0 99732392 44 4 6 
24 . 0 0 0 0 1 1 1 3 6 3 0 23122155 21 4 1 
25 . 0 1 1 0 1 1 1 2 7 3 0 05222245 22 5 3 
26 . 10111167 18 3 0 21111212 11 3 1 
27 . 2 1 1 1 2 1 2 4 14 3 1 03111002 8 4 0 
28 . 11111101 7 5 0 10011121 7 4 0 
29 . 11010102 6 4 0 11021210 8 4 0 
30 . 0 0 0 0 0 0 1 1 2 3 0 
31 . 0 1 0 0 1 0 0 0 2 3 0 
T(N) = 1. 571 Mj = 1 . 7 0 ч и 1JT 16 T(N)= 1 . 8 1 8 MH= 1 . 7 8 V 4 . 4 1 
T(E) = 1 . 4 0 8 M = 1. 48 K = 1. 65 T (E)= 1 .480 
"0= 1 . 8 1 2. 41 
M ^ 0.88 V 0 . 33 
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1988. 
Day T-M Sum K 1 K5 T-M Sum K 1 K 5 
March A p r i l 
1. 11011011 6 5 0 21112244 17 6 3 
2 . 20111106 12 5 1 41334332 23 5 3 
3 . 31211363 20 4 1 12372499 37 7 6 
4. 98252491 40 6 4 68598999 63 5 9 
5 . 21112124 14 6 2 94322158 34 7 6 
6 . 87224768 44 5 7 98769632 50 7 5 
7 . 31111396 25 6 3 23555341 28 8 3 
8 . 55947521 38 5 3 11211321 12 6 2 
9 . 32354251 25 7 1 72122111 17 6 3 
10. 11343338 26 5 2 11237323 22 7 3 
11. 32236363 28 6 3 21212420 14 7 2 
12. 11122224 15 6 1 23233663 28 7 4 
13. 20111121 9 7 0 23223425 23 7 2 
14. 21122348 23 7 4 13222212 15 7 2 
15. 91353399 42 . 7 4 11122122 12 5 1 
16. 35252242 25 7 2 10212110 8 4 1 
17. 21233212 16 7 2 11112311 11 3 1 
18. 21122122 13 6 1 21112112 И 3 2 
19. 11111111 8 6 0 13254221 20 4 2 
20 . 11134001 
И 
5 . 0 00111143 11 4 2 
21 . 00011001 3 6 0 11111112 9 4 1 
2 2 . 20011001 5 4 0 55445998 49 5 7 
23 . 10112222 11 3 0 98547214 40 6 6 
24 . 13021102 10 4 1 21121122 12 6 1 
25 . 00114232 13 5 0 10121311 10 4 0 
2 6 . 33332599 37 5 5 02211113 11 3 1 
2 7 . 99335289 48 7 6 01101133 10 2 1 
2 8 . 32223497 32 5 4 31112221 13 3 3 
2 9 . 92373792 42 5 6 11211001 7 5 1 
30 . 59537239 43 6 5 11131123 13 4 2 





Mj^ 2. 17 
M ^ 1 . 8 6 
M ^ 0 . 3 3 
5 . 6 1 
2 . 3 9 
T(N) = 
T(E) = 
2 . 150 
1 . 8 8 7 
v 1 - 9 3 
V 1 Л 8 
M_,= 0 . 3 0 
Kj= 5 . 2 3 




Day T-M Sum K 1 T-M Sum K 1 S 
May J u n e 
1. 11111102 8 3 2 12111121 10 5 1 
2 . 01011123 9 4 1 12112122 12 5 0 
3 . 10112123 11 4 1 01110011 5 4 0 
4. 32123225 20 5 3 01011100 4 4 0 
5 . 11133213 15 3 3 11127344 23 3 1 
6 . 99999969 69 7 9 52131211 16 3 2 
7 . 11224236 21 8 5 12211112 11 3 0 
8 . 33223234 22 8 2 31122112 13 4 1 
9 . 21232211 14 8 2 00112333 13 3 2 
10. 42323311 19 8 2 23422211 17 3 2 
11. 11122211 11 6 2 22112211 12 5 1 
12. 22111111 10 6 1 01101010 4 3 0 
13. 11111110 7 5 1 22111001 8 2 0 
14. 00110110 4 4 0 24573236 32 4 3 
15. 03211112 11 3 2 31121113 13 6 0 
16. 22414711 22 3 4 22211111 11 3 0 
17. 12349934 35 5 3 12112371 18 3 2 
18. 98313311 29 4 3 31122992 29 6 2 
19. 32122201 13 . 5 2 33366892 40 7 4 
20 . 11111213 11 5 1 44432100 18 7 1 
21 . 22312312 16 7 3 10212201 9 5 0 
22 . 62312210 17 7 2 15225231 21 7 2 
23 . 02111223 12 6 1 23122224 18 4 2 
24 . 20124222 15 4 1 59455644 42 6 3 
25 . 12212124 15 3 1 44684663 41 6 4 
26 . 15211210 13 4 1 93311295 33 5 3 
27 . 01021011 6 3 0 65111334 24 3 3 
28 . 01011110 5 2 0 11232311 14 5 1 
29 . 01223312 14 4 1 17744576 41 6 5 
30 . 14321113 16 4 2 44356652 35 6 5 
31 . 32123112 15 4 2 
T(N)= 1 . 6 2 5 
T (E)= 1 . 4 6 8 
MH= 1 . 4 5 
V 1 1 4 
0 . 2 3 
Kj= 4 . 9 0 
= 2 . 0 3 V 
T(N)= 1 .828 
T (E)= 1 .696 V 1 Л 7 
0 . 3 0 
Kj= 4 . 5 3 
K = 1 . 6 7 
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1988. 
Day T-M Sum K 1 «5 T-M Sum K 1 Kí 
J u l y A u g u s t 
1. 62233223 23 7 2 13212121 13 5 1 
2 . 22343231 20 7 1 11211122 11 5 1 
3 . 11122221 12 7 1 12111210 9 2 1 
4 . 12111110 8 7 0 10110001 4 3 0 
5 . 00110232 9 4 0 01112124 12 5 1 
6 . 45113513 23 5 0 22411111 13 4 0 
7 . 11113021 10 4 1 21222121 13 2 2 
8. 11213231 14 2 0 01011011 5 3 1 
9 . 10000001 2 4 0 11537133 24 3 4 
10. 11111221 10 3 0 21212245 18 4 2 
11. 74547442 37 6 5 31122114 15 4 3 
12. 23535634 31 5 4 54323625 30 5 4 
13. 21110221 10 4 0 35444432 29 6 6 
14. 22311114 15 7 1 92554611 33 7 5 
15. 22222264 22 6 3 23435432 26 5 3 
16. 34459343 35 6 6 13211121 12 5 2 
17. 42123322 19 5 1 11011101 6 6 1 
18. 13232211 15 4 1 12211212 12 5 2 
19. 11333221 16 6 2 21121313 14 7 2 
20 . 11110111 7 4 0 12227832 27 7 6 
21 . 17586621 36 6 6 11110008 12 5 0 
22 . 44244665 35 3 4 49322122 2 5 5 6 
23 . 43331001 15 4 2 12122233 16 6 2 
24 . 11212112 11 5 2 23334326 26 7 6 
25 . 13211121 12 ' 5 1 12375325 28 7 6 
26 . 31233644 26 6 2 34214423 23 7 3 
27 . 44312111 19 3 2 43232233 22 7 3 
28 . 11222234 17 7 1 12223124 17 7 3 
29 . 21122106 15 6 1 33233222 20 7 3 
30 . 22211112 12 5 1 44222122 19 7 4 
31 . 12222211 13 5 2 24211644 24 7 3 
T(N)= 1 . 6 8 5 Mj = 1 . 5 4 
T ( E ) = 1 . 6 6 9 MQ= 1 . 1 0 
V 0 2 1 
5 . 1 0 T(N)= 1 . 8 3 5 
К = 1 . 7 1 T(E)= 1 . 6 2 1 
о 
M = 1 . 6 1 Kj= 5 . 3 2 
MQ= 1 . 2 5 Kg= 2 . 7 7 
V 1 9 
11 
1988. 
Day T-M Sum K 1 «5 T-M Sum K 1 s 
S e p t e m b e r O c t o b e r 
1. 45654343 34 7 5 32123113 16 5 4 
2 . 32223224 20 7 3 21102100 7 3 1 
3 . 22222133 17 7 2 00111211 7 5 0 
4 . 11222111 11 4 2 00211119 15 3 3 
5 . 21111000 6 5 0 45543563 35 4 5 
6 . 10002131 8 3 1 77577994 55 5 8 
7 . 11111010 6 3 0 23122113 15 6 1 
8 . 01222124 14 4 2 11122231 13 5 2 
9 . 0 1 1 1 1 0 2 1 7 4 0 12244345 25 5 5 
10. 20011124 11 3 2 45999999 63 8 9 
11. 24537799 46 6 8 61233111 18 6 2 
12. 94332333 30 7 6 11121011 8 3 2 
13. 11122144 16 6 3 11311002 9 3 2 
14. 42232212 18 5 2 11122201 10 7 2 
15. 14113231 16 3 3 10122211 10 4 1 
16. 12123310 13 5 1 12323162 20 4 4 
17. 13227276 30 2 6 22644239 32 6 6 
18. 94847237 44 5 6 43297957 46 7 9 
19. 93532347 36 5 8 83433243 30 5 6 
20 . 23433154 25 7 6 32534844 33 5 7 
2 1 . 22524126 24 7 6 32212103 14 7 1 
22 . 23334721 25 3 6 11110010 5 4 0 
23 . 22323112 16 6 4 10132110 9 4 2 
24 . 11233114 16 5 2 12121101 9 5 2 
2 5 . 24221126 20 4 4 11221000 7 4 2 
2 6 . 11228121 18 4 3 11122123 13 4 2 
27 . 11121110 8 6 1 12133171 19 4 4 
28 . 11121112 10 4 1 23224001 14 4 3 
29 . 11111100 6 3 0 11111000 5 4 0 
30 . 00132241 13 3 3 00000015 6 3 1 
31 . 12246112 19 3 4 
T(N)= 2 . 0 6 7 
T (E) = 1 . 5 6 2 
MH= 1 . 5 2 
MD= 1 . 4 9 
M ^ 0 . 2 1 
К
г
= 4 . 4 3 
К = 3 . 2 0 
о 
T(N)= 2 . 0 2 4 
T ( E ) = 1 .383 
"H= L 5 5 
V 1 - 5 4 
M ^ 0.20 
K j = 4 . 6 7 
K = 3 . 2 3 ü 
12 
1988. 
Day T-M Sum K 1 «5 T-M Sum K 1 K 5 
November December 
1. 2 1 0 1 1 3 3 2 13 3 2 00022000 4 3 0 
2 . 8 3 3 3 5 9 9 6 46 6 8 01337535 27 4 3 
3 . 46378397 47 7 8 22232293 25 5 4 
4. 2 1 3 3 2 3 5 0 19 6 4 14222322 18 5 2 
5 . 3 1 1 1 4 4 1 1 16 5 3 00111011 5 3 0 
6 . 0 3 3 2 3 1 2 4 18 5 5 11011000 4 5 0 
7 . 13223662 25 5 5 00000000 0 3 0 
8 . 5 1 1 2 1 3 9 3 25 5 8 10011112 7 3 1 
9 . 2 0 3 3 2 4 1 3 18 4 3 10100011 4 5 0 
10. 13133511 18 6 4 31114310 14 3 2 
11. 0 1 4 2 2 2 5 7 23 5 3 03233784 30 4 5 
12. 5 1 1 5 7 8 3 3 33 5 5 38443412 29 4 5 
13. 7 1 2 2 4 1 1 2 20 7 4 23343569 35 5 6 
14. 13275323 26 6 6 12113257 22 4 5 
15. 2 4 3 4 4 1 2 2 22 7 6 53221110 15 3 3 
16. 12253577 32 5 6 32255949 39 5 6 
17. 5 2 3 4 5 1 2 2 24 5 4 32247299 38 4 6 
18. 0 1 1 2 3 2 4 5 18 5 2 84945266 44 4 3 
19. 20112010 7 4 1 74343772 37 4 5 
20 . 0 0 0 0 1 1 0 1 3 3 0 11231111 11 4 1 
21 . 11211001 7 4 1 12132111 12 2 2 
22 . 2 1 1 2 1 0 1 1 9 3 1 33192241 25 3 4 
23 . 0 1 1 0 0 0 0 0 2 4 0 11121011 8 4 0 
24 . 11101011 6 3 1 11121001 7 3 0 
25 . 10111123 10 3 2 11125692 27 3 6 
26 . 44238774 39 6 4 34287644 38 4 6 
27 . 34224152 23 7 3 44345433 30 5 5 
28 . 0 1 1 2 5 5 4 3 21 4 3 11135173 22 5 4 
29 . 2 1 1 2 1 1 2 1 
И 5 2 53265235 31 4 3 
30 . 3 1 1 9 9 9 9 3 44 5 7 22143342 21 3 2 
31 . 11142131 14 5 2 
T(N)= 2 . 1 3 8 
T(E)= 1 . 3 8 3 
V 1 Л З 
«D= 1 - 7 7 
M ^ O . 1 7 
4 . 9 3 
3 . 7 0 
T(N)= 2 .20Б 
T(E)= 1 .516 
1. 86 H 
M ^ 0 . 2 4 
Kj= 3 . 9 0 
К = 2 . 9 4 
о 
13 
Three-hour electromagnetic activity indices (T-M) 
1989. 
Day T-M Sum K 1 K 5 T-M Sum K1 K! 
J a n u a r y F e b r u a r y 
1. 62313215 23 2 3 75266569 46 5 8 
2 . 10032122 11 4 1 33313196 29 3 6 
3 . 00121121 8 5 0 59667999 6 0 5 8 
4 . 11142124 16 3 1 84546328 40 6 6 
5 . 68453992 46 4 6 36535257 36 7 6 
6 . 22122111 12 4 2 53564445 36 7 8 
7 . 62143141 22 7 3 34366455 36 6 8 
8 . 01227764 29 6 7 93344122 28 5 6 
9 . 42244523 26 4 6 43333329 3 0 6 4 
10. 42343231 22 4 3 43124100 15 4 2 
11. 11126999 38 5 8 00223151 14 4 2 
12. 94333223 29 7 6 21233377 28 4 6 
13. 00114542 17 5 5 73446362 3 5 4 6 
14. 31113149 23 6 5 23223701 20 7 2 
15. 94459599 54 4 8 01111198 22 4 5 
16. 96655996 55 5 8 35437214 2 9 4 6 
17. 54466569 45 4 7 22131101 11 4 1 
18. 51237113 23 2 4 11215432 19 3 1 
19. 22221111 12 3 2 11223426 21 5 2 
20 . 21119998 40 4 8 33565682 38 6 3 
2 1 . 83455996 49 3 8 22244511 21 7 3 
2 2 . 95989644 54 5 8 12242225 20 5 4 
2 3 . 34454333 29 6 6 10112102 8 7 1 
2 4 . 32233263 24 6 4 22234201 16 4 5 
2 5 . 13133142 18 6 4 10232111 11 5 2 
2 6 . 11225131 16 5 3 10112000 5 4 2 
2 7 . 23244100 16 5 4 10112310 9 3 2 
2 8 . 03213391 22 3 3 12123156 21 6 3 
2 9 . 21132631 19 4 2 
3 0 . 02324212 16 4 3 
3 1 . 23125599 36 5 8 
T(N)= 2 . 8 8 3 
T ( E ) = 2 . 2 0 3 
MH= 2 . 4 3 
Мр= 2 . 6 0 
M ^ 0 . 3 5 
4 . 5 2 
V 4 - 7 1 
T(N) = 2 . 5 4 0 
T(E)= 1 . 7 1 0 
V 2" 1 7 
MD= 2 . 2 1 
M ^ 0.26 
Kj= 5 . 0 0 
V 4 " 2 9 
14 
1989. 
Day T-M Sum K 1 K 5 T-M Sum K 1 
K< 
March A p r i l 
1. 4 2 1 2 3 4 2 2 20 5 3 44786798 53 6 7 
2. 3 8 7 6 5 3 3 4 39 4 6 43336593 36 7 6 
3 . 2 4 8 6 5 9 6 5 45 5 7 43224255 27 7 5 
4. 4 1 1 3 7 6 0 0 22 3 5 86555599 52 7 8 
5. 14459374 37 6 5 99665387 53 7 8 
6 . 6 3 2 5 5 9 4 3 37 8 5 62224215 24 6 6 
7 . 5 2 4 4 3 2 1 3 24 6 3 12634454 29 6 4 
8 . 11131099 25 5 5 52224363 27 7 4 
9 . 9 5 3 2 5 3 4 5 36 5 7 42122493 27 5 3 
10. 6 2 3 3 4 3 2 3 26 6 6 30112221 12 4 2 
11. 2 2 3 4 3 2 2 5 23 5 4 11112942 21 5 1 
12. 9 4 4 2 2 2 7 2 32 6 6 22411112 14 4 0 
13. 9 9 9 9 9 9 9 9 72 9 7 22332254 23 3 2 
14. 9 9 9 9 9 8 9 9 71 9 6 64523499 42 7 6 
15. 9 9 7 6 6 7 8 3 55 8 6 99442212 33 3 5 
16. 12999967 52 7 8 10124769 30 4 2 
17. 85575778 52 7 8 70111115 17 5 2 
18. 0 1 1 2 2 5 1 1 13 5 0 15231110 14 5 2 
19. 14999962 49 7 6 10112221 10 5 0 
20 . 23233214 20 6 2 12222110 11 5 1 
2 1 . 6 3 4 3 3 1 3 5 28 5 6 11322120 12 6 0 
22 . 32432869 37 6 8 42112202 14 5 0 
23. 9 2 4 7 7 8 9 3 49 7 8 21224524 22 5 2 
24 . 75422010 21 5 4 31122111 12 4 2 
25 . 10033193 20 6 3 43357799 47 6 9 
26. 12134117 20 6 2 97977799 64 7 9 
27 . 52749989 53 6 6 98555996 56 7 8 
28 . 9 3 8 9 9 9 7 7 61 7 8 77666776 52 6 8 
29 . 9 9 8 8 6 7 9 9 65 7 9 33566676 42 7 7 
30 . 95855198 50 7 8 45544233 30 8 3 
31 . 9 9 5 5 9 9 9 9 64 7 8 
T(N)= 4 . 2 0 1 Mj^ 4. 11 
T(E)= 3 . 4 4 0 MD= 4 . 0 0 
M ^ 0.81 
Kj= 6 . 1 6 T(N)= 3 . 0 9 2 
Kg= 5 . 7 1 T ( E ) = 2 . 3 5 0 
M ^ 3 . 0 1 5 . 6 3 
M ^ 2 . 7 8 Kg= 4 . 13 




Day T-M Sum K 1 K 5 T-M 
Sum K 1 K! 
May J u n e 
1. 31112233 16 6 2 23123222 17 6 3 
2 . 34333354 28 8 5 22355433 27 4 3 
3 . 43222133 20 7 3 33213633 24 7 2 
4 . 34323333 24 8 5 54112311 18 5 3 
5 . 99993214 46 5 7 22122213 15 6 3 
6 . 22142237 23 6 1 12113210 11 5 2 
7 . 11989999 55 7 8 99779102 44 5 6 
8 . 11221112 11 5 0 33233299 34 7 6 
9 . 11211101 10 4 0 99243354 39 3 8 
10. 01111102 7 5 1 77959997 62 7 9 
11. 11111212 10 4 0 35535332 29 7 6 
12. 32322211 16 5 2 32422211 17 4 2 
13. 11123830 19 5 1 12123385 25 5 3 
14. 13321322 17 3 2 67599939 57 5 7 
15. 12423232 19 5 2 46357983 45 5 7 
16. 12312221 14 6 1 14410100 11 3 0 
17. 22221111 12 6 0 00021232 10 4 1 
18. 11212111 10 5 2 11222221 13 5 1 
19. 01112222 11 5 0 12222112 13 3 1 
20 . 11257420 22 6 3 33448694 41 4 6 
2 1 . 02123111 11 3 1 11121111 9 6 0 
22 . 11113425 18 6 3 01111113 9 4 0 
23 . 22219998 42 8 7 11111114 11 4 1 
24 . 95889999 66 8 9 01235311 16 4 2 
2 5 . 64553453 35 6 6 12222111 12 5 2 
2 6 . 43334554 31 7 3 11223231 15 4 2 
2 7 . 53242333 25 6 5 21112112 11 4 0 
28 . 23324533 25 6 4 21111111 9 5 2 
2 9 . 42224323 22 6 2 32222212 16 2 2 
30 . 32321112 15 6 1 22211101 10 3 3 
31 . 31113232 16 4 2 
T(N) = 
T(E) = 
2 . 3 1 0 
1 . 9 7 2 
HH= 2 . 1 5 
V 
M ^ 0 . 3 0 
1 
V 
5 . 7 1 
2 . 8 4 
T(N)= 2 . 1 7 9 
T ( E ) = 2 . 0 0 0 
M ^ 2 . 3 0 
V 1 - 6 5 
M ^ 0 . 4 0 
Kj= 4 . 7 0 
V 3 . 1 0 
16 
1989. 
Day T-M Sum K 1 «5 T-M Sum K1 к. 
J u l y Augus t 
1. 01332999 36 3 6 21111111 9 2 1 
2 . 33111000 9 2 1 21210101 8 5 2 
3 . 01010000 2 2 0 12222010 10 3 1 
4 . 01110200 5 3 0 00123311 11 4 1 
5 . 11112593 23 4 4 10001001 3 2 0 
6 . 23122331 17 7 4 10112143 13 5 3 
7 . 22312121 14 6 2 12222222 15 6 4 
8. 10111101 6 3 0 13322111 14 6 3 
9 . 21111122 И 3 1 11122294 22 5 3 
10. 26232323 23 3 3 45799528 49 5 6 
11. 11121111 9 5 1 76455521 3 5 7 6 
12. 01021111 7 3 1 31122302 14 4 2 
13. 32322111 15 3 2 13114211 14 5 2 
14. 01110112 7 3 1 47999547 54 7 9 
15. 11111211 9 4 0 99749749 58 9 9 
16. 11000000 2 3 0 99534246 42 8 8 
17. 55322132 23 5 3 33322996 37 6 8 
18. 35422321 22 4 6 85473457 4 3 6 8 
19. 11211001 7 6 0 85422231 2 7 6 6 
20 . 11010111 6 3 1 22698931 40 4 6 
21 . 21112101 9 4 2 13122659 2 9 4 6 
22 . 11121212 11 4 1 94122111 2 1 3 4 
23 . 36346611 30 4 3 43226899 43 5 6 
24 . 21224222 17 7 2 33112212 15 4 2 
25 . 22243113 18 6 1 10312212 12 3 1 
26 . 33233332 22 4 4 12111101 8 3 1 
27 . 22221212 14 5 3 14548599 4 5 5 6 
28. 23221212 15 5 0 71123239 28 3 6 
29 . 22222233 18 6 2 99975482 5 3 6 8 
30. 22332221 17 6 2 26223363 27 5 6 
31. 11111111 8 4 0 11101222 10 4 2 
T(N)= 1 . 4 4 8 Mj= 1. 19 
T (E)= 1 . 1 6 1 0 . 9 0 
0.22 
К = 4 . 2 3 T(N)= 2 . 7 7 8 
Kg= 1 . 8 1 T(E)= 2 . 4 2 4 
2 . 5 6 Kj= 4 . 8 4 
MD= 2 . 2 5 K5= 4 . 3 9 
M_= 0 . 4 5 
17 
1989. 
Day T-M Sum К 
S e p t e m b e r 
1. 11241210 12 2 1 
2 . 11113411 13 3 3 
3 . 01211102 8 5 1 
4. 89995111 43 5 5 
5 . 36843111 27 5 6 
6 . 13235332 22 4 2 
7 . 21125994 33 4 6 
8 . 7 2 6 3 3 3 1 1 26 7 4 
9 . 41194214 26 4 4 
10. 11212121 11 4 1 
11. 0 0 0 2 1 0 0 2 5 5 0 
12. 3 2 4 3 6 3 1 3 25 4 1 
13. 12233224 19 5 5 
14. 12225100 13 4 2 
15. 35545479 42 4 7 
16. 93332111 23 3 5 
17. 20312112 12 3 1 
18. 61394599 46 7 8 
19. 99945320 40 4 8 
20 . 0 0 0 0 1 0 1 2 4 3 0 
2 1 . 0 2 1 2 2 1 0 0 8 5 2 
22 . 2 2 8 7 5 5 7 3 39 6 6 
23 . 10111110 6 7 1 
24 . 10122223 13 5 2 
25 . 20011111 7 5 1 
26 . 00568999 46 5 8 
27 . 52222300 16 3 2 
28 . 2 2 1 1 2 0 5 1 14 4 2 
29 . 11117121 15 4 2 
30 . 3 1 2 1 2 2 8 3 22 5 3 
31 . 
T(N)= 2 . 2 7 9 2 . 0 1 4 . 4 7 T(N) 
T ( E ) = 1 . 8 5 8 MD= 1 . 7 8 Kg= 3 . 3 0 T (E) 
M ^ 0 . 3 3 
T-M Sum K 1 K! 
O c t o b e r 
33222412 19 4 2 
24543312 24 6 2 
00245263 22 3 5 
11121212 11 3 2 
21011201 8 5 1 
11251330 16 5 4 
52232223 21 4 4 
32533102 19 5 4 
33433212 21 4 4 
33675312 30 5 2 
21344111 17 5 2 
01334121 15 5 3 
10000000 1 3 0 
00001000 1 3 0 
00001122 6 2 2 
11247431 23 4 5 
33232031 17 3 3 
57133132 25 3 3 
98478011 38 5 6 
11479999 49 6 8 
89999999 71 5 9 
97335999 54 5 8 
43623225 27 4 4 
24433261 25 5 3 
55351101 21 4 3 
34122994 34 5 6 
73323174 30 6 3 
01132372 19 5 3 
12312178 25 7 3 
84456378 45 7 6 
62435451 30 5 4 
2 . 6 8 1 MH= 2 . 2 3 K j = 4 . 5 5 
1 .956 MD= 2 . 2 6 Kg= 3 . 6 8 
Mz= 0 . 3 8 
18 
1989. 
Day T -M Sum K 1 K! 
November • 
1 11332123 16 7 4 
2. 95322393 36 6 5 
3. 73249545 39 6 8 
4. 11377545 33 6 6 
5. 73672169 41 7 7 
6 . 32333323 22 5 4 
7 . 53259423 33 4 7 
8. 23269440 30 6 6 
9. 46366692 42 5 5 
10. 25325221 22 5 2 
11. 25653695 41 7 4 
12. 44733214 28 3 2 
13. 65868979 58 5 6 
14. 73232113 22 5 5 
15. 31121100 9 2 2 
16. 00022111 7 6 3 
17. 41299999 52 7 9 
18. 98943212 38 7 4 
19. 10132165 19 3 5 
20. 22223122 16 4 4 
21. 52476000 24 5 4 
22. 00132242 14 5 2 
23. 31012101 9 4 2 
24. 01221112 10 6 2 
25. 01000000 1 5 0 
26. 00033174 18 3 0 
27. 22135348 28 4 6 
28. 86645559 48 5 8 
29. 64386487 46 6 6 
30. 55133374 31 4 6 
31. 
T (N )= 3 . 0 0 0 2 .60 K j = 5 . 0 3 T (N) 
T ( E ) = 2 . 2 0 0 M ^ 2 .59 Kg= 4 .50 T ( E ) 
M2= 0 .47 
T-M Sum K 1 h 
December 
95554499 50 7 8 
96562126 37 4 5 
74484537 42 7 6 
87525399 48 5 8 
86421121 25 3 4 
11112111 9 4 0 
11122133 14 5 3 
11113211 11 4 1 
10111110 6 6 0 
00000001 1 3 0 
01122201 9 3 0 
01112014 10 3 1 
23111021 11 2 2 
00023734 19 3 4 
33122111 14 4 2 
01134535 22 3 4 
11123312 15 5 2 
21122023 13 4 1 
22112121 12 5 1 
01110113 8 5 0 
45012221 17 5 2 
72259797 48 4 4 
14473217 29 4 2 
21245998 40 4 7 
45243126 27 5 4 
21246499 37 5 7 
56357577 45 6 1 
23223111 15 4 2 
32469999 51 6 6 
91573856 44 3 6 
65555551 37 4 7 
= 2 .488 M ^ 2. 19 K j = 4 . 3 5 
= 1.742 M ^ 2. 15 Kg= 3 . 2 3 
M ^ 0 . 3 3 
19 
2. 
D i s t u r b e d and q u i e t d a y s f o r 1988 
D i s t u r b e d d a y s 
J a n u a r y -
F e b r u a r y 2 2 
March -
A p r i l 4 , 22 
May 6 
J u n e 2 4 , 25 
J u l y 
A u g u s t 
S e p t e m b e r -
O c t o b e r 6 , 10 
November -
December -
Q u i e t d a y s 
1, 13, 22 , 23, 2 5 , 28 , 29, 3 0 , 3 1 
1, 3 , 26 , 28 
1, 13, 18, 19, 2 1 , 22 , 23 
15, 16, 18, 21 , 2 4 , 29 
1. 11, 12, 13, 14, 27 , 28 
1, 2 , 3 , 4, 7 , 11, 12, 13, 16, 2 1 
3 , 4 , 9 , 10, 13, 2 0 , 24, 30 , 3 1 
2 , 3 , 4 , 7 , 8, 17, 18 
4 , 5 , 7 , 9, 27 , 2 8 , 29 
2 , 3 , 12, 14, 15, 22 , 24, 25 , 2 9 
19, 2 0 , 21, 22, 2 3 , 24, 29 
1, 5 , 6 , 7, 8, 9 , 2 3 , 24 
20 
Disturbed and quiet days for 1989 
D i s t u r b e d d a y s Q u i e t d a y s 
J a n u a r y 15, 16, 17, 21 , 2 2 3 , 6 , 19 
F e b r u a r y 3, 6 2 3 , 26 
March 13, 14 , 15, 17, 2 8 , 29, 31 
A p r i l 1, 4 , 5 , 26, 27 , 28 19 , 20 
May 24 8 , 9 , 10, 11, 17, 18, 19 
J u n e 10, 14 18, 19, 21, 2 5 , 27 , 28, 30 
J u l y - 3 , 4 , 8, 9, 11, 14, 15, 16, 19 
2 0 , 21 , 22, 2 7 , 31 
Augus t 14, 15 , 18 1, 2 , 3, 5, 7 . 2 6 , 31 
S e p t e m b e r 15 3 , 10, 11, 20 , 2 3 , 25 
O c t o b e r 21, 3 0 4 , 5 , 13, 14, 15 
November 13, 2 8 , 29 16 , 24, 25 
December 1, 3 , 27 6 , 9 , 10, 11, 19 
21 
3. H o u r l y a v e r a g e s o f m a g n e t i c 
0 1 2 3 4 5 6 7 8 9 10 11 12 
J a n u a r y 
H +0. 3 - 0 . 1 +0 .7 +0. 3 +2. 8 + 6 . 7 +7. 5 + 1 0 . 0 + 1 1 . 0 + 6 . 8 + 2 . 0 +0 . 3 + 0 . 3 
D +9. 7 +6. 5 + 4 . 6 +2. 5 - 1 . 1 - 2 . 8 - 2 . 5 - 2 . 8 - 0 . 8 + 1 . 8 - 3 . 7 - •10. 3 - 1 3 . 3 
Z +0. 8 - 0 . 1 - 0 . 9 - 0 . 9 - 1 . 0 - 1 . 7 - 1 . 8 - 2 . 5 - 2 . 0 - 3 . 8 - 5 . 1 - 4 . 5 - 3 . 1 
Feb ru ; 
H + 1. 7 +5. 4 +6. 9 +5. 5 +5. 1 +6. 1 +7. 1+11 .3+12 .0 + 7 . 0 + 0 . 8 - 5 . 1 - 7 . 0 
D +7. 9 +7. 9 + 1 .1 - 0 . 3 - 3 . 0 - 0 . 8 - 0 . 5 +1 .5 + 8 . 0 + 1 0 . 8 +5. 1 - 3 . 4 - 1 2 . 2 
Z + 1. 5 +0. 1 - 0 . 1 -1.. 6 - 1 . 9 - 2 . 3 - 2 . 3 - 1 . 7 - 0 . 5 - 2 . 8 - 5 . 5 - 6 . 5 - 6 . 8 
March 
H +5. 8 +5. 7 +4. 1 +5. 9 + 7 . 6 +9. 3 + 1 0 . 4 +9 .0 +3. 9 - 3 . 3 -•10. 5 - 12. 3 - 9 . 7 
D + 6 . 0 +6. 6 +5. 1 +2. 9 + 1 0 . 0 +2. 6 +5. 3+12.1+17. 8 + 1 5 . 8 + 4 . 0 - 12. 4-- 2 4 . 6 
Z + 0 . 2 - 0 . 1 - 0 . 3 - 0 . 1 - 1 . 2 - 1 . 1 +0 . 7 +2.6 +2. 5 - 1 . 2 - 5 . 5 - 8 . 3 - 8 . 4 
A p r i l 
H +6. 9 +6. 1 +6 .2 + 6 . 0 + 6 . 0 + 6 . 9 +4. 2 +0 .5 - 8 . 2 - 1 4 . 1 - 14. 1 - 9 . 0 - 6 . 2 
D +5. 9 + 7 . 7 +7 .2 + 7 . 0 + 8 . 2 + 1 2 . 0 + 2 0 . 3+27.6+28. 4+18 . 9 + 0 . 9 - 19. 0 - 33. 5 
Z +3. 7 + 2 . 9 + 2 . 2 + 1 . 5 + 2 . 2 + 3 . 5 +5. 0 +4.7 +1. 1 - 3 . 6 - 1 0 . 0 - 16. 4 - 18. 1 
May 
H +5. 0 + 3 . 3 +3 .4 +3. 3 +2. 3 +3. 5 - 0 . 2 - 5 . 0 - 8 . 1 - 1 2 . 3 - 7 . 5 +0 . 1 + 3 . 5 
D +5. 9 + 7 . 2 +8 .0+10 . 2+15. 4+23. 9 + 2 7 . 6+28.0+22. 7+12 . 3 - 4 . 2 - 19. 7-- 3 2 , 0 
Z +3. 7 + 2 . 8 +3. 1 +3. 9 +5. 6 +6. 4 +5. 8 +4 .3 +0. 6 - 5 . 2 - 12. 3 - 17. 3-- 1 8 . 3 
June 
H +3. 5 +3. 4 +3 .8 +4. 3 +8. 2 + 8 . 8 + 1 . 2 - 6 . 7 - 1 3 . 1 - 1 7 . 1 - 15. 5 - 7 . 5 + 0 . 3 
D +3. 8 +5. 7 +7 .0 +7. 2+13. 5 + 2 2 . 9 + 2 9 . 7 + 3 0 . 9+29. 3+18 . 8 +0. 4 - 16. 5 -•30. 5 
Z +2. 8 +2. 6 + 2 . 6 +3. 6 +4. 0 +4. 5 +3 . 1 +1. 4 +0. 3 - 5 . 4 - 11. 2 - 15. 4 -•15.7 
22 
e l e m e n t s (H ,D,Z) f o r 1988 
13 14 15 16 17 18 19 20 21 22 23 M o n t h l y A v e r a g e s 
- 1 . 5 - 0 . 4 - 0 . 3 - 3 . 0 - 6 . 8 - 8 . 7 - 8 . 7 - 6 . 3 - 6 . 3 - 4 . 5 - 2 . 1 21 046 nT 
- 1 3 . 0 -•10. 9 - 7 . 4 - 4 . 9 - 3 . 2 + 0 . 5 + 5 . 0 + 9 . 5 + 1 3 . 4 + 1 1 . 7 + 1 1 . 6 1° 2 4 . 3 ' 
- 1 . 2 +0. 4 + 1. 2 + 2 . 2 +2. 6 + 3 . 6 +4. 5 + 4 . 3 + 3 . 8 +3. 3 + 1 . 9 42 716 nT 
- 6 . 1 - 7 . 4 - 9 . 0 - 8 . 2 - -10. 5 - 7 . 4 - 3 . 2 - 5 . 0 - 1 . 8 + 1. 0 + 0 . 8 2 1 048 nT 
- 1 8 . 4--19. 6--11. 4 - 8 . 2 - 5 . 0 + 1 . 0 + 0 . 3 + 8 . 4 + 1 1 . 3 +9. 7 + 9 . 8 1° 2 5 . 0 ' 
- 5 . 5 - 1 . 5 +2. 5 + 4 . 5 +5. 3 +5. 1 + 4 . 9 + 5 . 0 + 4 . 6 +3. 3 + 2 . 2 42 718 nT 
- 5 . 1 - 5 . 7 - 4 . 9 - 6 . 3 - 7 . 2 - 4 . 0 + 0 . 6 - 0 . 3 + 1 . 6 + 1. 3 +4. 1 2 1 0 5 3 nT 
- 2 9 . 0 - -27. 0-- 1 6 . 0 - 8 . 6 - 4 . 3 - 4 . 0 + 4 . 6 +9. 1 +8. 1 +8. 0 + 7 . 9 1° 25 . 4 ' 
- 7 . 2 - 4 . 2 +0. 1 + 2 . 8 +4. 0 + 4 . 6 + 5 . 0 + 5 . 0 + 4 . 3 +3. 5 + 2 . 3 4 2 719 nT 
- 2 . 9 - 2 . 2 - 3 . 1 - 2 . 6 - 2 . 1 - 0 . 2 +2. 9 + 3 . 5 + 3 . 4 +5. 7 + 6 . 4 2 1 0 5 3 nT 
- 3 9 . 6 -•34. 7--23. 9-- 1 3 . 7 - 3 . 5 - 0 . 2 + 2 . 7 + 6 . 2 + 3 . 5 +4. 7 + 6 . 9 1° 26 . 1' 
- 1 4 . 1 - 8 . 6 - 1 . 6 + 3 . 5 +6. 1 +6. 4 +6. 9 + 6 . 4 + 5 . 9 +5. 5 + 4 . 9 4 2 721 nT 
+0. 6 - 4 . 5 - 7 . 7 - 5 . 8 - 1 . 0 - 1 . 7 + 3 . 4 + 5 . 7 + 6 . 0 +6. 9 + 6 . 8 2 1 059 nT 
- 3 5 . 0 --30. 7--23. 2-- 1 3 . 2 - 4 . 8 - 3 . 8 - 2 . 3 + 0 . 6 +2. 1 + 1. 3 + 3 . 7 1° 2 6 . 0 ' 
- 1 6 . 0 - 9 . 6 - 2 . 6 + 2 . 7 +6. 4 + 6 . 6 + 6 . 3 + 6 . 5 + 6 . 2 +5. 5 + 4 . 9 42 719 nT 
+ 1. 0 - 2 . 0 - 1 . 8 - 0 . 5 - 0 . 4 + 3 . 0 + 7 . 6 + 7 . 5 + 5 . 2 +3. 5 + 3 . 3 21 066 nT 
- 3 5 . 9--34. 0--27. 8--16. 8 - 7 . 4 - 3 . 1 + 0 . 2 - 0 . 4 + 1 . 4 +0. 4 + 1 . 2 1° 26 . 1' 
- 1 4 . 3 - 9 . 3 - 3 . 2 + 3 . 9 +7. 0 + 8 . 6 +8. 1 + 6 . 8 + 5 . 7 +5. 2 + 4 . 3 42 722 nT 
0 1 2 3 4 5 6 7 8 9 10 11 12 
J u l y 
H + 6 . 1 + 6 . 2 + 6 . 5 + 7 . 7 + 9 . 0 + 8 . 2 +3 .0 - 6 . 7 - 1 4 . 2 - 1 9 . 1 - 1 9 . 4 - 1 3 . 4 - 6 . 4 
D + 4 . 9 + 5 . 7 + 7 . 7 + 9 . 5 + 1 4 . 2 + 2 2 . 4 + 3 0 . 2 + 3 4 . 1 + 3 1 . 1 + 2 0 . 1 + 2 . 5 - 1 5 . 9 - 3 1 . 6 
Z + 3 . 3 + 2 . 7 + 2 . 3 + 3 . 1 + 4 . 2 + 4 . 8 +3 .1 + 2 . 6 + 0 . 1 - 3 . 8 - 9 . 2 - 1 5 . 2 - 1 6 . 7 
A u g u s t 
H + 5 . 5 + 5 . 7 + 6 . 4 + 7 . 4 + 8 . 6 + 6 . 9 +0 .6 - 6 . 3 - 1 7 . 3 - 2 1 . 2 - 1 8 . 4 - 1 1 . 1 - 2 . 6 
D + 5 . 8 + 8 . 3 + 7 . 6 + 9 . 0 + 1 0 . 6 + 2 0 . 3 + 2 6 . 4 + 2 9 . 9 + 2 7 . 5 + 1 5 . 1 - 2 . 3 - 1 8 . 3 - 3 2 . 4 
Z + 2 . 0 + 1 . 7 + 1 . 4 + 1 . 5 + 2 . 3 + 3 . 2 +3 .4 + 3 . 7 + 2 . 6 - 0 . 8 - 5 . 9 - 1 1 . 0 - 1 1 . 7 
S e p t e m b e r 
H + 5 . 2 + 5 . 8 + 7 . 3 + 7 . 0 + 6 . 5 + 6 . 2 +2 .9 - 6 . 7 - 1 7 . 2 - 2 2 . 3 - 1 9 . 4 - 1 2 . 4 - 5 . 0 
D + 9 . 6 + 8 . 6 + 8 . 7 + 6 . 2 + 9 . 4 + 1 3 . 4 + 2 0 . 8 + 2 7 . 6 + 2 6 . 9 + 1 7 . 3 - 0 . 9 - 2 1 . 2 - 3 3 . 8 
Z + 2 . 1 + 1 . 4 + 0 . 8 + 0 . 9 + 1 . 2 + 2 . 7 +4 .4 + 5 . 6 + 3 . 5 - 0 . 1 - 6 . 5 - 1 1 . 4 - 1 0 . 9 
O c t o b e r 
H + 5 . 4 + 6 . 7 + 6 . 6 + 8 . 6 + 1 0 . 2 + 1 0 . 6 + 1 1 . 5 + 7 . 0 - 0 . 4 - 8 . 8 - 1 3 . 7 - 1 3 . 5 - 1 3 . 9 
D + 8 . 6 + 6 . 8 + 5 . 4 + 5 . 2 + 3 . 5 + 4 . 0 + 7 . 0 + 1 6 . 7 + 2 3 . 5 + 2 2 . 3 + 7 . 5 - 1 2 . 6 - 2 4 . 9 
Z + 2 . 2 + 1 . 4 + 1 . 0 + 0 . 3 - 0 . 1 + 0 . 2 +1 .8 + 3 . 7 + 3 . 9 - 1 . 3 - 8 . 8 - 1 1 . 3 - 1 0 . 2 
November 
H + 5 . 2 + 3 . 1 + 5 . 7 + 6 . 1 + 7 . 1 + 1 0 . 4 + 1 2 . 6 + 1 2 . 3 + 7 . 6 + 3 . 0 - 4 . 2 - 9 . 5 - 1 0 . 4 
D + 1 0 . 5 + 7 . 0 + 4 . 0 + 1 . 7 - 0 . 2 - 1 . 0 + 0 . 3 + 3 . 5 + 1 0 . 6 + 1 0 . 8 + 4 . 5 - 6 . 3 - 1 7 . 2 
Z + 1 . 0 + 0 . 6 - 0 . 6 - 0 . 9 - 1 . 2 - 1 . 4 - 1 . 9 - 0 . 6 + 0 . 6 - 2 . 5 - 6 . 6 - 7 . 7 - 6 . 9 
December 
H + 4 . 0 + 3 . 3 + 3 . 1 + 5 . 0 + 7 . 9 + 7 . 8 + 1 0 . 2 + 1 2 . 2 + 1 2 . 2 + 5 . 8 - 5 . 5 - 1 1 . 2 - 8 . 4 
D + 7 . 2 + 5 . 4 + 3 . 4 + 1 . 9 + 1 . 1 - 0 . 2 + 1 . 8 + 1 . 9 + 5 . 4 + 7 . 8 + 2 . 3 - 3 . 8 - 1 1 . 2 
Z + 1 . 7 + 0 . 7 + 0 . 4 - 0 . 5 - 1 . 1 - 1 . 0 - 0 . 8 - 1 . 8 - 1 . 1 - 3 . 3 - 5 . 4 - 5 . 1 - 5 . 6 
1988 Y e a r l y means 
H + 4 . 5 + 4 . 5 + 4 . 6 + 5 . 6 + 6 . 8 + 7 . 6 +5 .9 + 2 . 6 - 2 . 7 - 8 . 0 - 1 0 . 5 - 8 . 7 - 5 . 5 
D + 7 . 1 + 6 . 9 + 5 . 8 + 5 . 2 + 6 . 8 + 9 . 7 + 1 3 . 8 + 1 7 . 0 + 1 9 . 2 + 1 4 . 3 + 1 . 3 - 1 3 . 3 - 2 4 . 8 
Z + 2 . 1 + 1 . 4 + 1 . 0 + 0 . 9 + 1 . 1 + 1 . 5 +1 .7 + 1 . 8 + 0 . 9 - 2 . 8 - 7 . 7 - 1 0 . 9 - 1 1 . 1 
24 
13 14 15 16 17 18 19 20 2 1 22 23 Month ly A v e r a g e s 
- 5 . 8 - 5 . 1 - 2 . 3 + 1 . 4 + 2 . 8 +2. 0 + 6 . 8 + 9 . 0 + 8 . 8 +7 .6 +7. . 3 21 064 nT 
-38. 2--34. 4--29. 1-- 1 8 . 3 - 7 . 7 - 4 . 1 - 2 . 5 - 3 . 0 - 1 . 4 +0 .5 + 3 . 3 1° 2 6 , 8 ' 
-14. 4 - 9 . 2 - 3 . 6 + 4 . 7 +7. 1 +7. 6 + 6 . 5 + 6 . 2 + 5 . 4 +4 .4 +3. . 7 42 723 nT 
+2. 1 +3. 3 + 0 . 7 - 0 . 8 +0 .2 +0. 4 + 3 . 7 + 6 . 9 + 7 . 0 +5.4 +6. . 9 21 060 nT 
- 3 6 . 8 --33. 4-- 2 6 . 3 -- 1 4 . 4 - 4 . 8 - 2 . 1 - 2 . 9 + 0 . 7 + 3 . 0 +4 .5 +5. . 0 1° 27 .0* 
- 9 . 5 - 6 . 4 - 2 . 5 + 1 . 8 +3 .7 + 3 . 4 + 3 . 5 + 3 . 9 + 3 . 6 +3.4 +2. . 7 42 720 nT 
+0. 3 + 1. 8 +2. 1 - 0 . 9 - 1 . 7 +3. 6 + 7 . 3 + 8 . 2 + 7 . 8 +6 .9 +6. 7 21 054 пТ 
- 3 6 . 3 --28. 9-- 1 9 . 0 -- 1 1 . 9 - 9 . 5 - 6 . 9 - 2 . 0 - 0 . 1 +3. 1 +7.7+11. 2 1° 2 7 . 5 ' 
- 8 . 1 - 4 . 2 - 1 . 1 + 1 . 2 +2 .0 +2 . 2 + 2 . 8 +3. 2 +3. 1 +2.7 + 2 . 5 42 723 пТ 
- 9 . 4 - 5 . 9 - 6 . 3 - 8 . 2 - 5 . 1 - 2 . 7 - 0 . 2 + 2 . 2 + 5 . 4 +7 .6 +6. 3 21 046 пТ 
- 3 0 . 5 --27. 5-- 1 7 . 0 -- 1 2 . 6 - 9 . 9 - 7 . 1 - 0 . 4 + 4 . 3 + 7 . 4 + 1 0 . 0 + 1 0 . 3 1° 2 8 . 0 ' 
- 7 . 5 - 3 . 2 + 0 . 4 + 2 . 3 + 3 . 4 +4. 1 + 4 . 3 + 4 . 5 + 3 . 8 +3.0 + 1. 9 42 732 пТ 
• 1 0 . 6 --10 .1 -•10 .7 - 9 . 9 - 8 . 0 - 3 . 8 - 1 . 5 + 0 . 9 - 0 . 1 + 1 .4 +3. 4 21 041 пТ 
• 1 8 . 3 --15. 6-•13 .0 - 9 . 3 - 8 . 1 - 4 . 7 + 0 . 7 + 9 . 3 + 9 . 4 + 1 1 . 2 + 1 0 . 2 1° 2 8 . 2 ' 
- 4 . 0 - 0 . 9 + 1 . 9 + 3 . 7 + 4 . 3 +4. 1 + 4 . 6 + 4 . 7 + 4 . 3 +3.2 +2. 2 42 731 пТ 
- 7 . 8 - 6 . 4 - 9 . 9 - 9 . 1 - 7 . 3 - 4 . 4 - 0 . 5 - 0 . 6 - 2 . 1 - 1 . 4 +3. 1 21 033 пТ 
- 1 4 . 8 -•15. 3- 1 2 . 0 - 8 . 5 - 7 . 9 - 3 . 1 + 1 . 3 + 4 . 4 + 1 1 . 6 + 1 3 . 3 +8. 0 1° 2 8 . 8 ' 
- 3 . 9 - 2 . 4 + 0 . 7 +3. 1 + 3 . 4 +3. 9 + 4 . 2 + 4 . 2 + 3 . 9 +3 .5 + 2 . 3 42 743 пТ 
- 3 . 8 - 3 , 8 - 4 . 4 - 4 . 5 - 4 . 0 - 2 . 0 + 1 . 5 + 2 . 6 +2. 9 +Э.4 +4. 4 21 052 пТ 
2 8 . 8 - •26. 0 -•18 .9 -- 1 1 . 7 - 6 . 3 - 3 . 1 + 0 . 4 +4. 1 +6. 1 +6.9 +7. 4 1° 2 6 . 6 
- 8 . 8 - 5 . 0 - 0 . 7 + 3 . 0 + 4 . 6 + 5 . 0 +5. 1 + 5 . 0 + 5 . 0 +3 .9 +3. 0 42 724 пТ 
25 
H o u r l y a v e r a g e s o f m a g n e t i c 
10 11 12 
J a n u a r y 
H + 3 . 8 + 4 . 3 + 4 . 1 + 6 . 9 + 8 . 7 + 1 0 . 6 + 1 4 . 3 + 1 8 . 0 + 1 9 . 2 + 1 1 . 9 - 1 . 6 - 7 . 9 - 9 . 4 
D + 1 3 . 0 + 1 2 . 1 + 6 . 1 + 1 . 5 - 0 . 2 - 2 . 2 - 2 . 4 - 0 . 3 + 1 0 . 2 + 1 6 . 5 + 1 0 . 9 + 1 . 7 - 1 2 . 3 
Z + 1 . 7 + 0 . 3 - 0 . 5 - 1 . 6 - 2 . 3 - 2 . 3 - 2 . 1 - 2 . 2 - 0 . 1 - 3 . 6 - 6 . 6 - 6 . 2 - 9 . 1 
F e b r u a r y 
H + 3 . 1 + 1 . 1 +3 .8 + 5 . 5 + 5 . 8 +7 .7 + 8 . 7 + 1 1 . 6 + 9 . 2 + 0 . 3 - 7 . 5 - 1 0 . 7 - 1 1 . 1 
D + 1 4 . 7 + 1 2 . 1 + 1 1 . 6 + 9 . 2 + 6 . 5 + 3 . 8 + 3 . 4 + 7 . 6 + 1 6 . 5 + 1 7 . 1 + 8 . 3 - 5 . 3 - 1 5 . 8 
Z + 2 . 7 + 2 . 3 + 1 . 5 + 0 . 6 + 0 . 1 + 0 . 2 - 0 . 1 +1 .5 + 2 . 8 - 0 . 4 - 3 . 8 - 6 . 9 - 9 . 3 
March 
H + 7 . 0 - 3 . 5 +0 .6 + 9 . 3 + 1 0 . 6 + 1 1 . 0 + 1 4 . 0 +8 .4 + 3 . 1 - 5 . 7 - 4 . 7 - 6 . 1 - 1 3 . 2 
D + 1 7 . 8 + 2 0 . 1 + 1 4 . 5 + 8 . 0 + 6 . 9 + 3 . 7 + 4 . 8 + 1 4 . 7 + 2 1 . 8 + 2 2 . 7 + 1 1 . 1 - 1 2 . 3 - 2 7 . 5 
Z - 4 . 7 - 6 . 4 - 6 . 2 - 7 . 5 - 4 . 2 - 3 . 9 - 2 . 2 +1 .3 + 1 . 1 - 3 . 7 - 9 . 2 - 1 3 . 2 - 1 4 . 1 
A p r i l 
H +9. 3 +7. 5 +8. 2 +6. 1 +6. 5 + 5 . 1 +5. 8 +1 .2 - 8 . 8 - 1 6 . 6 - 1 6 . 3 - 11. 8 - 8 . 0 
D +7. 1 +8. 0 +8. 2 +9. 9+12. 9+11 .0+17 . 8 + 2 9 . 6 + 3 2 . 9 + 2 5 . 9+10. 4 - 14. 1 - 3 5 . 4 
Z +4. 6 +3. 2 +2. 1 + 1. 5 +1. 5 + 3 . 0 +5. 8 +6 .3 + 3 . 8 - 2 . 9 - 1 0 . 0 - 19. 4 - 2 4 . 2 
May 
H + 5 . 7 + 7 . 0 +6 .4 + 3 . 4 + 3 . 7 +1 .1 - 2 . 5 - 1 0 . 4 - 1 6 . 6 - 1 8 . 1 - 1 4 . 3 - 3 . 6 + 3 . 7 
D + 1 . 2 + 3 . 7 + 1 0 . 3 + 1 2 . 3 + 1 8 . 4 + 2 7 . 1 + 3 4 . 2 + 3 5 . 5 + 3 2 . 5 + 1 8 . 9 - 1 . 7 - 2 1 . 3 - 3 6 . 1 
Z + 4 . 6 + 3 . 5 + 2 . 6 + 3 . 2 + 4 . 7 + 6 . 5 + 5 . 5 +4 .5 + 1 . 1 - 4 . 9 - 1 2 . 0 - 1 9 . 1 - 2 1 . 5 
June 
H +8. 7 +6. 8 + 8 . 4 + 8 . 9 + 9 . 1 +7. 5 - 1 . 4 - 1 1 . 7 - 2 1 . 2 - 2 6 . 1-- 2 2 . 8 - 13. 2 - 5 . 6 
D + 1. 1 +3. 3 +6. 1 + 10. 9+18 .5+30 . 5+42. 5+45.1+39. 5 + 2 1 . 1 + 2 . 0 - 19. 7 - 36. 7 
Z +4. 0 +3. 5 +2 .7 + 2 . 7 + 4 . 6 +5. 7 +5. 0 + 2 . 8 - 1 . 2 - 6 . 5-- 1 2 . 9 - 18. 6 - 19. 6 
26 
elements (H.D,Z) for 1989 
13 14 15 16 17 18 19 20 21 22 23 Month ly A v e r a g e s 
- 9 . 7 - 1 0 . 8 - 9 . 9 - 1 1 . 6 - 1 0 . 9 - 1 0 . 8 - 1 2 . 1 - 7 . 4 - 2 . 6 + 1 . 3 + 1 . 6 21 036 nT 
- 2 1 . 7 - 2 3 . 6 - 2 2 . 8 - 1 7 . 5 - 1 4 . 4 - 1 1 . 6 + 1 . 2 + 7 . 4 + 1 2 . 5 + 1 8 . 1 + 1 7 . 8 1° 2 9 . 6 ' 
- 8 . 4 - 4 . 3 + 0 . 8 + 3 . 0 + 3 . 8 + 5 . 9 + 8 . 7 + 9 . 1 + 7 . 5 +5 .6 + 2 . 9 42 748 nT 
- 1 0 . 9 - 9 . 6 - 6 . 7 - 6 . 8 - 3 . 7 - 1 . 9 + 1 . 3 + 2 . 3 + 1 . 9 +2 .4 + 4 . 2 21 042 nT 
- 2 3 . 7 - 2 4 . 5 - 2 0 . 9 - 1 4 . 3 - 1 7 . 1 - 1 1 . 6 - 6 . 8 + 1 . 3 + 4 . 5 + 9 . 2 + 1 4 . 2 1° 2 9 . 7 * 
- 9 . 6 - 5 . 8 - 2 . 0 - 0 . 4 + 0 . 8 + 2 . 6 + 4 . 3 + 4 . 8 + 5 . 1 + 5 . 0 + 4 . 0 42 751 nT 
- 1 2 . 2 - 5 . 2 - 5 . 2 - 6 . 8 - 8 . 6 - 3 . 5 + 0 . 7 + 7 . 5 + 4 . 9 - 3 . 0 + 0 . 6 21 0 2 3 nT 
- 4 0 . 1 - 4 2 . 4 - 3 1 . 4 - 2 1 . 0 - 1 0 . 2 - 6 . 4 - 0 . 1 + 4 . 2 + 1 1 . 5 + 1 2 . 6 + 1 7 . 0 1 ° 3 1 . Г 
- 1 1 . 4 - 5 . 5 + 2 . 3 + 1 0 . 4 + 1 4 . 3 + 1 4 . 8 + 1 4 . 6 + 1 3 . 2 + 1 1 . 2 + 9 . 5 - 0 . 5 42 763 nT 
- 6 . 6 - 7 . 7 - 6 . 6 - 2 . 9 - 2 . 8 + 3 . 9 +3. 7 + 8 . 8 +7. 6 + 7 . 0 + 7 . 4 21 037 nT 
- 4 2 . 7-- 3 9 . 4--31 . 9--20. 8 - 9 . 1 - 1 . 4 +4. 3 +3 .7 + 1. 8 +4. 1 +7. 2 1° 3 1 . 2 ' 
- 2 0 . 8-- 1 3 . 2 - 3 . 9 +3. 7 +8. 2 + 9 . 7 + 1 0 . 6 + 9 . 5 +8. 3 +7. 1 + 5 . 5 42 759 nT 
+ 2 . 9 - 1 . 5 - 0 . 1 + 1 . 1 - 1 . 1 + 3 . 3 + 4 . 5 
- 4 2 . 7 - 3 7 . 7 - 3 1 . 2 - 2 0 . 0 - 6 . 8 - 0 . 7 + 1 . 5 
- 1 9 . 3 - 1 2 . 7 - 4 . 7 + 3 . 4 + 7 . 0 + 8 . 5 + 8 . 4 
+ 7 . 3 + 5 . 9 +6 .7 + 5 . 9 21 056 nT 
- 0 . 3 - 0 . 5 + 2 . 0 + 1 . 4 1° 3 0 . 9 ' 
+8 .6 + 8 . 3 + 7 . 3 +6. 5 42 750 nT 
- 2 . 6 - 1 . 3 - 0 . 2 + 0 . 8 
- 4 5 . 1 - 4 6 . 3 - 3 8 . 8 - 1 6 . 8 
- 1 7 . 3 - 1 2 . 3 - 2 . 5 + 5 . 4 
+ 2 . 8 + 5 . 1 + 9 . 7 + 1 0 . 7 + 1 1 . 5 
- 9 . 3 - 1 . 0 - 1 . 0 - 0 . 5 - 1 . 5 
+ 8 . 4 + 1 1 . 3 + 9 . 7 + 7 . 6 + 6 . 9 
+8. 0 +8. 1 21 055 nT 
- 3 . 2 - 0 . 7 1° 3 0 . 8 ' 
+6. 0 + 4 . 6 42 758 nT 
27 
О 1 2 3 4 5 6 7 8 9 10 11 12 
J u l y 
Н + 4 . 9 + 5 . 7 +5 .2 + 7 . 4 + 1 0 . 7 + 1 1 . 2 + 4 . 3 - 9 . 8 - 2 0 . 2 - 2 5 . 0 - 2 3 . 6 - 1 5 . 0 - 5 . 4 
D + 2 . 9 + 4 . 9 + 7 . 0 + 8 . 2 + 1 3 . 8 + 2 3 . 5 + 3 2 . 9 + 3 9 . 1 + 3 8 . 0 + 2 8 . 0 + 8 . 5 - 1 3 . 4 - 2 9 . 8 
Z + 3 . 8 + 3 . 7 +3 .8 + 4 . 6 + 6 . 8 +8 .0 + 7 . 0 + 5 . 8 + 2 . 7 - 3 . 0 - 1 0 . 1 - 1 6 . 6 - 1 9 . 1 
Augus t 
H + 1 2 . 0 + 1 1 . 0 +8 .0 + 8 . 5 + 1 1 . 1 + 7 . 6 + 2 . 6 - 1 1 . 9 - 2 6 . 5 - 3 4 . 9 - 3 2 . 3 - 2 0 . 3 - 8 . 6 
D + 4 . 2 + 8 . 6 +8 .9 + 9 . 2 + 1 3 . 4 + 2 6 . 9 + 3 7 . 5 + 4 3 . 4 + 4 1 . 1 + 2 5 . 0 + 1 . 6 - 2 1 . 7 - 3 9 . 8 
Z + 3 . 1 + 2 . 0 + 1 . 9 + 1 . 9 + 3 . 4 +6 .6 + 6 . 5 +5 .4 + 1 . 3 - 4 . 5 - 1 0 . 1 - 1 5 . 4 - 1 8 . 3 
S e p t e m b e r 
H + 8 . 1 + 7 . 6 +8 .4 + 8 . 4 + 9 . 6 + 5 . 6 + 0 . 2 - 7 . 1 - 2 0 . 1 - 2 5 . 4 - 2 2 . 8 - 1 1 . 4 - 4 . 4 
D +9. 9 + 1 1 . 7 + 1 4 . 4 + 1 4 . 9 + 1 4 . 4 + 1 7 . 9 + 2 6 . 2 + 3 0 . 2+29. 8 + 1 4 . 9 - 6 . 1 - 2 6 . 3 - 3 8 . 7 
Z + 3 . 2 + 3 . 5 + 3 . 1 + 2 . 6 + 2 . 0 + 2 . 8 + 4 . 2 + 4 . 5 + 2 . 0 - 2 . 8 - 8 . 8 - 1 3 . 2 - 1 3 . 9 
O c t o b e r 
II + 8 . 1 + 8 . 2 +7 .7 + 8 . 2 + 1 1 . 3 + 1 3 . 6 + 1 2 . 8 +5 .6 - 5 . 1 - 1 3 . 2 - 1 8 . 6 - 1 8 . 6 - 1 2 . 4 
D + 1 0 . 1 + 1 1 . 3 + 1 0 . 6 + 6 . 1 + 3 . 6 + 3 . 5 + 7 . 3 + 1 8 . 0 + 2 7 . 7 + 2 5 . 9 + 1 0 . 4 - 9 . 8 - 2 7 . 4 
Z + 1 . 2 + 0 . 4 - 0 . 9 - 0 . 8 - 1 . 9 - 1 . 6 + 0 . 1 +2 .7 + 3 . 7 - 1 . 1 - 9 . 5 - 1 3 . 7 - 1 3 . 1 
November 
H + 4 . 3 + 4 . 8 +4 .7 + 6 . 7 + 8 . 2 +9 .3 + 9 . 6 + 1 1 . 7 + 7 . 2 - 1 . 6 - 8 . 5 - 9 . 0 - 6 . 6 
D + 1 1 . 4 + 1 2 . 0 + 1 0 . 8 + 9 . 0 + 5 . 6 +4 .0 + 4 . 0 + 8 . 0 + 1 7 . 1 + 1 6 . 0 + 7 . 1 - 6 . 5 - 1 9 . 8 
Z + 3 . 1 - 0 . 5 +0 .2 - 0 . 8 - 1 . 6 - 2 . 0 - 1 . 6 - 0 . 4 + 0 . 1 - 3 . 4 - 8 . 1 - 1 0 . 0 - 1 0 . 3 
December 
H + 1 . 8 + 0 . 2 - 0 . 4 + 0 . 9 + 3 . 4 +5 .4 + 8 . 0 + 1 0 . 9 + 1 3 . 5 + 6 . 8 - 1 . 8 - 5 . 7 - 4 . 3 
D + 1 7 . 5 + 1 3 . 0 + 9 . 0 + 0 . 2 + 2 . 2 +0 .6 + 0 . 6 +1 .8 + 6 . 6 + 8 . 2 + 2 . 7 - 5 . 1 - 1 4 . 2 
Z + 2 . 0 + 1 . 4 + 0 . 8 - 0 . 1 - 0 . 7 - 1 . 8 - 1 . 6 - 2 . 1 - 2 . 0 - 6 . 0 - 7 . 4 - 6 . 6 - 6 . 9 
1989 Y e a r l y means 
H + 6 . 4 + 5 . 1 +5 .4 + 6 . 7 + 8 . 2 +8 .0 + 6 . 4 +1 .4 - 5 . 5 - 1 2 . 3 - 1 4 . 6 - 1 1 . 1 - 7 . 2 
D + 9 . 2 + 1 0 . 1 + 9 . 8 + 8 . 3 + 9 . 7 + 1 2 . 5 + 1 7 . 4 + 2 2 . 7 + 2 6 . 1 + 2 0 . 0 + 5 . 4 - 1 2 . 8 - 2 7 . 8 
Z + 2 . 5 + 1 . 4 +1 .0 + 0 . 6 + 1 . 1 +1 .8 + 2 . 2 + 2 . 5 + 1 . 3 - 3 . 5 - 9 . 0 - 1 3 . 2 - 1 4 . 9 
28 
13 14 15 16 17 18 19 20 21 22 23 M o n t h l y A v e r a g e s 
- 0 . 3 +0. 3 +0. 4 + 3 . 7 + 5 . 2 + 7 . 2 + 5 . 6 +7. 0 +7. 1 + 6 . 8 + 6 . 6 2 1 066 nT 
- 3 8 . 0 - -39. 4--33. 9-- 2 4 . 7 -- 1 1 . 4 - 4 . 2 - 2 . 0 - 3 . 5 - 4 . 4 - 2 . 0 - 0 . 1 1° 3 0 . 2 ' 
- 1 8 . 4 - -14. 3 - 6 . 5 + 1 . 4 +5. 1 +7. 1 +7. 1 +6. 3 + 5 . 9 + 4 . 7 + 4 . 2 42 750 nT 
- 2 . 8 +2. 4 +3. 9 + 3 . 7 + 3 . 7 + 5 . 5 + 1 0 . 5 + 1 3 . 6= = 1 0 . 3 + 1 1 . 1 + 1 1 . 8 21 050 nT 
- 4 5 . 0 - -42 .6 --33. 1-- 1 8 . 8 - 5 . 4 - 2 . 7 - 4 . 2 - 3 . 5 - 1 . 3 - 1 . 9 + 0 . 2 1° 3 1 . 0 * 
- 1 5 . 8 - •11. 5 - 2 . 7 +5. 1 + 8 . 0 +7. 3 + 6 . 7 +0. 9 + 6 . 8 +6. 4 + 5 . 0 42 757 nT 
- 0 . 6 + 1. 5 +2. 1 + 2 . 3 + 2 . 7 +4. 1 + 6 . 3 + 5 . 8 +6. 4 + 6 . 6 +6. 1 2 1 0 4 2 nT 
- 4 0 . 5 - •31. 2--22. 1-- 1 4 . 5 - 8 . 8 - 5 . 2 - 3 . 7 +0. 3 + 1 . 6 + 5 . 3 + 5 . 6 1° 3 2 . 3 ' 
- 1 1 . 4 - 7 . 3 - 4 . 1 - 1 . 2 + 1 . 8 + 4 . 3 + 6 . 0 +6. 5 + 6 . 6 +5. 1 + 4 . 5 42 761 nT 
- 5 . 3 - 5 . 6 - 6 . 4 - 7 . 5 - 5 . 1 + 1 . 8 + 1 . 7 
- 3 5 . 6 - 3 4 . 4 - 2 1 . 8 - 1 2 . 8 - 9 . 2 - 7 . 7 - 3 . 4 
- 8 . 8 - 4 . 8 + 2 . 5 + 5 . 1 + 6 . 4 + 7 . 0 + 6 . 9 
+ 1. ,0 + 3 . 3 + 6 . 7 + 7 . 8 2 1 0 3 5 nT 
+4. 4 + 5 . 6 +8. 1 + 9 . 5 1° 3 2 . 6 ' 
+6. 5 + 5 . 7 + 4 . 3 + 2 . 9 42 7 6 2 nT 
- 4 . 7 - 4 . 4 - 3 . 4 - 3 . 7 - 4 . 3 - 7 . 1 - 9 . 5 
- 2 5 . 1 - 2 5 . 6 - 2 0 . 2 - 1 7 . 8 - 1 8 . 9 - 1 4 . 2 - 2 . 6 
- 8 . 1 - 3 . 6 - 0 . 5 + 0 . 9 + 2 . 7 + 5 . 8 + 9 . 7 
- 5 . 4 - 1 . 8 + 1 . 0 + 2 . 5 21 026 nT 
+ 4 . 1 + 9 . 9 + 1 5 . 1 + 1 6 . 6 1 ° 3 3 . T 
+ 9 . 6 + 8 . 5 + 6 . 5 + 3 . 8 42 7 8 5 nT 
- 4 . 4 - 6 . 0 - 6 . 0 - 6 . 5 - 5 . 7 - 2 . 9 - 2 . 8 
- 1 9 . 6 - 2 1 . 0 - 1 6 . 2 - 7 . 6 - 1 1 . 1 - 1 0 . 6 - 3 . 8 
- 5 . 8 - 2 . 3 + 0 . 6 + 1 . 6 + 2 . 5 + 3 . 8 + 5 . 7 
- 3 . 2 - 2 . 5 - 0 . 4 + 1 . 7 21 022 nT 
+ 1 . 4 + 1 1 . 4 + 1 6 . 9 + 1 7 . 1 1 ° 3 3 . 1 ' 
+ 7 . 5 + 7 . 8 + 5 . 7 + 3 . 9 42 786 nT 
- 4 . 8 - 4 . 0 - 3 . 2 - 2 . 8 - 2 . 3 + 0 . 4 + 1 . 6 + 4 . 0 + 4 . 3 + 4 . 5 + 5 . 4 
- 3 5 . 0 - 3 4 . 0 - 2 7 . 0 - 1 7 . 2 - 1 1 . 0 - 6 . 4 - 1 . 7 + 1 . 6 + 4 . 3 + 7 . 0 + 8 . 8 
- 1 2 . 9 - 8 . 1 - 1 . 7 + 3 . 2 + 5 . 8 + 7 . 4 + 7 . 4 + 7 . 5 + 7 . 4 + 6 . 2 + 4 . 0 
21 041 nT 
1° 3 1 . 3 * 
42 761 nT 
29 
4. 
Y e a r l y means of g e o m a g n e t i c e l e m e n t s 
Year D H Z I X Y Z 
0 » nT nT 0 » nT nT nT 
1961 - 0 23. .6 20816 42077 63 4 0 . 7 20816 - 143 46944 
1962 - 0 19. 6 20827 42093 63 40. 5 20827 - 119 46964 
1963 - 0 14. 3 20839 42116 63 40. 4 20839 - 87 46990 
1964 - 0 10. , 5 20845 42126 63 4 0 . 4 20845 - 64 47001 
1965 - 0 08. , 1 20877 42137 63 3 8 . 6 20877 - 49 47025 
1966 - 0 06. 8 20888 42156 63 3 8 . 5 20888 - 41 47047 
1967 - 0 06. 0 20903 42179 63 3 8 . 3 20903 - 36 47074 
1968 - 0 03. 0 20921 42196 63 3 7 . 7 20921 - 18 47098 
1969 0 00. 2 20942 42214 63 3 6 . 9 20942 1 4 7 1 2 3 
1970 0 02. 8 20964 42235 63 36. 1 20964 17 47152 
1971 0 04. 3 20992 42262 63 3 5 . 2 20992 26 47188 
1972 0 06. 5 21011 42286 63 3 4 . 7 21011 40 47218 
1973 0 10. 2 21028 42317 63 3 4 . 6 21028 62 47254 
1974 0 13. 6 21046 42350 63 3 4 . 5 21046 83 47291 
1975 0 18. 5 21072 42380 63 33. 8 21072 113 47330 
1976 0 23. 8 21084 42413 63 3 4 . 0 21084 146 4 7 3 6 5 
1977 0 28. 8 21106 42443* 63 3 3 . 6 * 21105 177 47401* 
1978 0 34. 6 21108 42473* 63 34. 4* 21107 212 47429* 
1979 0 41. 4 21113* 42496* 63 3 4 . 8 * 21112* 254 47452* 
1980 0 46. 3 21107* 42512* 63 35. 8* 21105* 284 47463* 
1981 0 52. 4 21097* 42530* 63 3 7 . 0 * 21095* 322 47475* 
1982 0 57. 5 21078 42549 63 3 8 . 8 21075 353 47484 
1983 1 02. 7 21078 42581 63 3 9 . 8 21074 384 47512 
1984 1 08. 1 21075 42601 63 4 0 . 7 21071 417 47529 
1985 1 12. 7 2 1 0 7 3 42625 63 4 1 . 7 21068 446 47550 
1986 1 17. 8 21065 42660 63 43. 1 21060 477 47577 
1987 1 21. 9 21067 42689 63 4 4 . 0 21061 502 47604 
1988 1 26. 6 21052 42723 63 4 6 . 0 21045 530 47628 
1989 1 31. 3 21041 42761 63 4 8 . 0 21034 559 47657 
30 
4. 
S p e c i a l phenomena 
( m a g n e t i c a n d e a r t h c u r r e n t d a t a ) 
SSC-s 
1988 
Month Day CET 
(UT+lh) 




End of s t o r m 
01 . 0 4 . 21 . 15 34 + • + no s t o r m 
0 6 . 1 7 . 3 0 28 + - 0 1 . 0 7 0 4 . 0 0 
14. 0 0 . 30 28 + - 0 1 . 1 5 0 9 . 0 0 
02 . 12. 22 . 30 42 + - no s t o r m 
21 . 0 3 . 0 0 32 + - 0 2 . 2 1 1 2 . 0 0 
03 . 0 7 . 18. 3 0 35 + - 0 3 . 0 8 0 4 . 0 0 
04 . 0 3 . 17. 30 12 + - 0 4 . 0 4 2 2 . 0 0 
05 . 0 6 . 05 . 30 55 + - 0 5 . 0 6 2 3 . 0 0 
06 . 0 5 . 13. 15 28 + - no s t o r m 
2 4 . 01 . 30 28 + - 0 6 . 2 4 0 7 . 0 0 
2 9 . 05 . 15 32 + - 0 6 . 2 9 0 9 . 0 0 
07 . 0 5 . 17. 0 0 12 + - 0 7 . 0 6 0 6 . 0 0 
2 1 . 04 . 15 42 + - 0 7 . 2 1 1 8 . 0 0 
08 . 0 9 . 06 . 15 12 - - 0 8 . 0 9 1 4 . 0 0 
2 0 . 1 3 . 0 0 45 + - 0 8 . 2 0 1 7 . 0 0 
08 . 2 1 . 23 . 30 55 + - 0 8 . 2 2 0 6 . 0 0 
25 . 10. 30 35 + + 0 8 . 2 5 2 3 . 0 0 
09 . 17. 19. 45 40 + - 0 9 . 1 8 1 4 . 0 0 
2 8 . 21 . 45 12 + - no s t o r m 
10. 04 . 21 . 15 28 + - 1 0 . 0 5 1 4 . 0 0 
0 6 . 01 . 45 52 + - 1 0 . 0 6 2 3 . 0 0 
10. 03 . , 30 38 + - 1 0 . 1 0 2 3 . 0 0 
30 . 21 . . 00 32 + - no s t o r m 
11. 11. 08 . 4 5 18 + - no s t o r m 
30 . 09 . , 00 3 5 + - 1 1 . 3 0 2 1 . 0 0 
12. 11. 19. 30 28 + - no s t o r m 
12. 04 . , 0 0 38 + - 1 2 . 1 2 0 7 . 0 0 




Month Day CET A m p l i t u d e In Hx Ну End o f s t o r m 
(UT+lh) H(nT) 
01. 05 . 00. 00 30 + - 01. 0 5 1 0 . 0 0 
14. 30 22 + - 01. 0 5 2 3 . 0 0 
0 7 . 00 . 45 25 + - 01. 07 0 6 . 0 0 
11. 13. 00 18 + - 01. 12 0 3 . 0 0 
2 0 . 12. 30 28 + - 01. 2 1 0 1 . 0 0 
03 . 0 2 . 03. 45 - 28 + - 03. 0 2 1 4 . 0 0 
0 8 . 18. 45 72 + - 03. 0 9 0 4 . 0 0 
13. 02. 30 8 5 + - 03. 15 2 3 . 0 0 
16. 06. 30 45 + + 03. 16 2 2 . 0 0 
19. 05. 30 2 5 + - 03. 19 2 1 . 0 0 
26 . 23. 45 60 + - c o n t ' d 
27 . 1 4 . 4 5 105 + - 03 . 28 0 3 . 0 0 
04 . 11. 15. 30 45 + - 04 . 11 2 0 . 0 0 
13. 23. 30 28 + - 04 . 14 0 7 . 0 0 
05 . 0 5 . 00 . 45 85 + - 05. 0 5 1 2 . 0 0 
07 06. 15 5 5 + + 05. 0 7 2 3 . 0 0 
13. 15. 45 32 + - no s t o r m 
23 . 14. 54 108 + - 05 . 2 5 10 .00 
06 . 0 7 . 00. 15 7 5 + - 06 . 0 7 1 4 . 0 0 
0 8 . 19. 00 32 + - 06 . 0 9 0 6 . 0 0 
20. 45 80 + - I n s t o r m 
13. 18. 45 52 + - no s t o r m 
07 . 0 1 . 08 . 15 14 + + no s t o r m 
16. 45 58 + - 07 . 0 1 2 3 . 0 0 
17. 03 . 0 0 42 + - no s t o r m 
08 . 0 9 . 19. 30 40 + - 08 . 10 1 5 . 0 0 
14. 02 . 45 2 5 + - 08 . 16 0 6 . 0 0 
2 1 . 15. 15 32 + - 08 . 2 2 0 3 . 0 0 
23 . 01 . 45 25 + - 08 . 24 0 4 . 0 0 
27 . 14. 30 6 5 + - 08 . 28 0 2 . 0 0 
09 . 0 4 . 01 . 30 5 5 + - 09 . 04 1 2 . 0 0 
0 7 . 17. 45 80 + - 09 . 08 0 3 . 0 0 
12. 13. 30 2 5 + - 09 . 12 1 7 . 0 0 
15. 01 . 45 15 + - 09 . 16 0 7 . 0 0 
17. 08 . 45 14 + + no s t o r m 
18. 11. 30 50 + - 09 . 19 1 5 . 0 0 
26 . 06 . 45 12 + - 09 . 28 0 3 . 0 0 
30 . 18. 15 32 + - 1 0 . 0 1 0 4 . 0 0 
10. 18. 01 . 45 30 + - no s t o r m 
2 6 . 10. 30 60 + - 10. 27 0 2 . 0 0 
SSC-s 
1989 
Month Day CET A m p l i t u d e I n Hx Ну End o f s t o r m 
(UT+lh ) H(nT) 
11. 02. 01. 30 38 + - 11. ,02 10. 00 
08. 12. 30 65 + - 11. ,08 20. 00 
09. 02. 00 30 + - 11. ,09 22. 00 
11. 15. 15 35 + - 11. , 12 05. 00 
17. 10. 30 65 + - 11. . 18 12 .00 
27. 22. 30 55 + - 11. 29 0 5 . 0 0 
12. 01. 18. 45 100 + - 12. 02 12 .00 
29. 07. 45 50 + - 12. 30 02. 00 
33 
1988. 
S I - s 
Month Day CET A m p l i t u d e i n Month Day CET A m p l i t u d e I n 
(ITT+lh) H(nT) ( U T + l h ) H ( n T ) 
01. 08. 01. 45 16 
02. 14. 00. 45 14 
12. 30 18 
03. 03. 02. 30 14 
08. 03. 00 32 
20. 12. 30 14 
24. 10. 00 11 
27. 14. 45 25 
04. 17. 18. 00 12 
19. 10. 00 25 
23. 11. 15 14 
05. 05. 11. 30 8 
16. 06. 45 16 
24. 11. 30 13 
29. 15. 45 15 
06. 06. 16. 45 10 
23. 10. 15 12 
24. 11. 30 22 
25. 14. 30 25. 
30. 10. 00 18 
07. 16. 04 .00 12 
08. 11. 23. 15 18 
09. 16. 14. 45 15 
10. 03. 16. 00 12 
07. 04. 15 13 
26. 09. 15 14 
31. 04. 00 14 
11. 02. 06. 15 12 
09. 07. 30 7 
14. 05. 30 22 
12. 12. 16. 30 18 
34 
1989 
S I - s 
Month Day CET A m p l i t u d e i n Month Day CET A m p l i t u d e i n 
(UT+lh) H(nT) (UT+lh) H(nT) 
01. 04. 09. 45 18 
31. 12. 15 22 
03. 28. 18. 00 38 
04. 11. 17. 15 22 
13. 00. 30 12 
05. 13. 17. 45 40 
20. 16. 45 22 
06. 03. 12. 15 12 
20. 45 15 
04. 12. 15 20 
06. 14. 30 15 
14. 02. 00 40 
16. 09. 30 22 
17. 23. 15 8 
22. 23. 30 8 
07. 23. 15. 30 36 
09. 01. 09. 15 22 
09. 10. 00 38 
28. 01. 00 15 
10. 25. 02. 45 28 
12. 04. 12. 15 18 
22. 02. 00 25 
35 
1988 
Bays Pl-s Bays Pl-s 
Month Day CET A m p l i t u d e I n Month Day CET A m p l i t u d e I n 
( U T + l h ) H(nT) ( U T + l h ) H(nT) 
01. 23. 00 + 02. 02. 20. 30 + 
02. 00. 30 + 04. 22. 15 + 
21. 30 60 05. 01. 45 48 + 
05. 00. 00 80 + 18. 00 72 
22. 30 42 + 23. 30 30 + 
07. 21. 15 32 + 06. 23. 30 + 
2 2 . 0 0 + 23. 45 50 + 
08. 07. 45 + 08. 21. 00 42 + 
10. 21. 00 + 11. 21. 30 62 + 
11. 14. 15 + 12. 19. 15 55 + 
12. 20. 15 55 + 15. 20. 15 + 
13. 20. 30 + 16. 00. 30 + 
14. 06. 00 + 17. 45 105 + 
15. 22. 30 + 20. 30 + 
23. 30 + 17. 22. 15 68 + 
17. 22. 30 + 18. 01. 45 + 
23. 45 40 + 02. 00 + 
18. 19. 30 100 + 21. 30 45 + 
23. 00 + 19. 19. 45 32 + 
23. 15 + 20. 20. 30 + 
2 3 . 3 0 + 21. 30 + 
19. 21. 30 + 23. 30 + 
20. 21. 00 + 21. 21. 45 45 
22. 00 + 22. 00. 45 130 + 
21. 20. 15 + 17. 30 110 
20. 45 + 23. 00. 30 140 
23. 02. 00 + 19.30 60 + 
24. 22. 00 + 24. 20. 00 + 
22. 45 22 + 25. 03. 15 32 + 
26. 20. 30 + 20. 30 + 
20. 45 6.0 + 21. 15 + 
21. 30 + 27. 23. 00 + 
27. 01. 45 + 28. 20. 15 + 
18. 45 + 23. 30 + 
21. .30 30 + 29. 00. 15 + 
28. 22. .45 + 16. 45 + 
23. 15 + 17. 30 + 
29. 22. . 00 + 20. 00 + 
22. .30 + 03. 01. 02. 15 + 
30 16. , 30 + 18. 45 + 
20. . 30 + 22. 45 + 
01. 00, . 45 + 02. 00. 15 + 
01, .00 + 23. 00 50 + 
23. . 15 + 03. 23. , 15 + 
23, .30 + 04. 02. . 45 72 + 
36 
1988 
Bays Pl-s Bays Pl-s 
Month Day CET A m p l i t u d e I n Month Day CET A m p l i t u d e i n 
(UT+lh ) H(nT) ( U T + l h ) H(nT) 
04 19. 00 62 + 03. 23. 22. 15 + 
05. 19. 30 + 22. 45 + 
19. 45 + 23. 15 + 
21 .30 + 24. , 01. 00 + 
22. 15 + 23. 00 + 
06. 0 1 . 0 0 52 26. 01. 30 + 
03 .00 52 + 01. 45 + 
16.30 + 23. 30 115 + 
16.45 + 27. 02. 00 125 
19.00 + 21. 30 + 
20 .30 + 22. 30 + 
06. 2 0 . 4 5 50 + 28. 19. 00 100 
07. 0 1 . 4 5 22 + 29. 00. 00 42 + 
09. 0 1 . 0 0 + 18. 30 100 + 
10. 20. 15 + 30. 22. 00 80 + 
22. 45 + 22. 30 + 
11. 2 0 . 3 0 40 + 31. 19. 30 60 + 
21 .00 + 22. 15 + 
12. 16. 45 + 04. 01. 23. 30 + 
21 .45 + 02. 22. 45 + 
22 .00 + 03. 2 0 . 0 0 280 + 
13. 00 .30 + 04. 20. 30 180 + 
13. 00 .45 + 05. 22. 30 + 
14. 0 0 . 3 0 + 06. 00. 30 72 + 
00. 45 + 08. 18. 30 + 
0 1 . 0 0 + 09. 01. 30 48 + 
0 2 . 0 0 + 22. 45 + 
2 3 . 3 0 98 + 10. 22. 30 + 
15. 19.45 + 11. 17. 30 32 + 
20 .00 + 12. 00. 00 + 
20. 30 80 + 17. 30 48 + 
16. 2 3 . 3 0 + 20. 30 + 
17. 23 .30 + 13. 22. 00 + 
18. 0 2 . 3 0 + 22. 15 + 
0 2 . 4 5 + 23. 00 45 + 
19. 45 + 14. 15. 15 + 
22 .30 + 19. 15 + 
19. 20. 15 + 23. 30 + 
21. 00 + 15. 0 2 . 3 0 + 
20. 01. 45 + 18. 00. 00 22 + 
23 .30 + 19. 18. 30 + 
21. 23 .30 + 20. 02. 15 + 
22. 0 0 . 0 0 + 23. 00 + 
21. 15 + 22. 00. . 15 30 + 
21 .45 + 23. 14. ,30 + 
37 
1988 
Bays Pl-s Bays Pl-s 
Month Day CET Ampl i t ude i n Month Day CET A m p l i t u d e i n 
(UT+lh) H(nT) (UT+lh) H(nT) 
23. 21 . 3 0 + 05 . 24. 21. 15 + 
23 . 15 + 25. 00 . 30 + 
24. 16. 0 0 + 19. 00 + 
20 . 4 5 + 20. 15 + 
25. 19. 4 5 + 20. 45 + 
26. 22 . 0 0 + 22. 15 + 
22 . 3 0 + 27. 20. 15 + 
28. 00 . 3 0 + 22. 45 + 
00 . 4 5 + 28. 02 . 30 + 
11. 3 0 + 29. 21. 45 + 
30. 23 . 0 0 + 30. 21. 00 + 
01. 10. 0 0 + 31. 23 . 3 0 + 
22 . 3 0 + 0 6 . 02. 19. 15 + 
02. 22 . 15 30 + 02. 19. 30 + 
03. 00 . 0 0 + 20. 0 0 + 
19. 3 0 + 21. 3 0 + 
04. 02 . 4 5 + 03. 21. 30 + 
21 . 15 42 + 04. 16. 45 + 
06. 00 . 3 0 145 + 07. 23. 0 0 + 
1 7 . 0 0 140 23. 30 30 + 
21 . 3 0 65 + 08. 17. 15 + 
08. 23 . 0 0 35 + 2 0 . 3 0 + 
10. 23 . 0 0 + 2 0 . 4 5 + 
12. 01 . 3 0 + 21. 30 + 
22 . 3 0 + 09. 21. 0 0 + 
23 . 15 + 23. 0 0 + 
23 . 4 5 + 23. 30 + 
13. 00 . 4 5 + 10. 08. 30 + 
14. 19. 3 0 + 16. 45 + 
15. 02 . 15 + 11. 00. 15 + 
17. 3 0 +(pg?) 13. 04. 0 0 
23 . 15 + 14. 21. 15 + 
16. 17. 3 0 40 22. 00 35 + 
22 . 3 0 + 15. 01. 30 20 + 
17. 20 . 15 + 22. 45 25 + 
18. 02 . 15 82 16. 20. , 15 + 
20. 01 . 0 0 + 20. . 3 0 + 
21. 03 . 4 5 + 17. 13. . 30 + 
21 . 3 0 + 20. , 3 0 + 
22. 00 . 3 0 45 + 18. 20. 45 + 
23. 18. 4 5 + 21. 00 + 
23. , 15 + 19. 00. 45 + 
24. 14. 30 + 01. 15 + 
20. 0 0 + 02. 15 + 
20. , 3 0 + 19. 15 68 + 
38 
1988 
Bays Pl-s Bays Pl-s 
Month Day CET A m p l i t u d e In Month Day CET A m p l i t u d e i n 
(UT+lh) H(nT) ( I t t + l h ) H(nT) 
20 . 0 1 . 3 0 + 08. 02 . 2 0 . 4 5 + 
2 2 . 01 . 15 + 04 . 2 1 . 4 5 + 
02 . 15 + 23. 30 + 
2 3 . 2 2 . 3 0 + 07 . 0 0 . 3 0 + 
2 2 . 4 5 + 02 . 15 + 
23. 15 + 1 9 . 4 5 + 
26 . 0 0 . 3 0 30 ( s i ? ) 20 . 45 + 
0 1 . 3 0 35 + 09 . 1 3 . 3 0 58 
2 2 . 4 5 + 10. 0 1 . 3 0 + 
28 . 0 2 . 0 0 + 20. 15 + 
0 2 . 3 0 + 23 . 15 + 
2 2 . 3 0 + 12. 22 . 15 + 
0 2 . 2 0 . 3 0 + 14. 0 0 . 4 5 + 
0 3 . 17. 15 + 02 . 15 50 + 
2 2 . 0 0 + 15. 0 0 . 4 5 + 
23 . 15 + 16. 2 0 . 0 0 2 5 + 
04 . 01 . 15 + 18. 0 0 . 3 0 + 
06 . 1 9 . 4 5 + 2 3 . 3 0 + 
07 . 1 8 . 4 5 + 19. 2 2 . 3 0 + 
1 9 . 3 0 + 23. 15 + 
20 . 15 + 21 . 2 1 . 0 0 + 
2 0 . 3 0 + 2 2 . 3 0 + 
08 . 20 . 15 + 22. 2 0 . 3 0 + 
10. 2 0 . 4 5 + 2 0 . 4 5 + 
11. 22 . 30 + 2 2 . 3 0 + 
12. 23 . 15 30 + 23. 20 . 30 + 
14. 2 1 . 3 0 + 22 . 15 + 
15. 0 2 . 3 0 + 2 2 . 3 0 3 0 + 
16. 0 1 . 3 0 + 27 . 00 . 45 + 
2 2 . 0 0 15 + 0 2 . 3 0 22 + 
18 0 4 . 3 0 + 28 . 0 0 . 3 0 + 
19. 21 . 15 + 31. 0 0 . 3 0 + 
23 . 20 . 15 + 09. 02 . 2 2 . 0 0 + 
27 . 00 . 45 32 03 . 1 9 . 4 5 + 
28 . 2 1 . 3 0 35 + 04 . 2 1 . 4 5 + 
29 . 2 1 . 4 5 + 22 . 15 + 
30 . 20 . 15 + 05 . 0 1 . 0 0 + 
22. 15 + 06 . 0 1 . 0 0 + 
2 2 . 4 5 + 10. 0 0 . 3 0 + 
31 . 0 0 . 3 0 + 11. 00 . 15 + 
01 . 00 . 15 + 0 1 . 3 0 + 
1 9 . 0 0 + 18. 15 100 + 
20 . 15 + 14. 0 2 . 4 5 + 
0 2 . 0 1 . 3 0 + 15 03. 30 30 + 
1 9 . 3 0 + 17. 02 . 45 + 
39 
1988 
Bays Pl-s Bays Pl-s 
Month Day CET Ampl i tude I n Month Day CET A m p l i t u d e i n 
(UT+lh) H(nT) (UT+lh) H(nT) 
18. 0 2 . 0 0 105 + 11. 0 2 . 0 1 . 4 5 78 + 
19. 21 . 45 70 + 1 9 . 3 0 + 
2 1 . 21 . 15 45 + 0 3 . 0 0 . 4 5 + 
23 . 0 2 . 0 0 + 0 1 . 4 5 + 
24 . 2 1 . 4 5 + 2 0 . 0 0 85 + 
2 3 . 0 0 0 4 . 1 8 . 4 5 + 
25 . 0 3 . 0 0 40 + 19 .30 35 + 
2 2 . 3 0 40 + 0 5 . 0 0 . 4 5 + 
26 . 21. 45 + 0 2 . 0 0 + 
26 . 2 2 . 3 0 + 0 6 . 05 . 15 42 
27 . 1 9 . 3 0 + 2 0 . 4 5 + 
01 . 20. 45 + 0 7 . 2 2 . 4 5 45 + 
0 2 . 0 0 . 3 0 + 0 8 . 19. 45 85 + 
03 . 20. 4 5 + 0 9 . 0 0 . 3 0 + 
0 5 . 1 8 . 4 5 Pg 2 2 . 3 0 28 + 
07 . 2 2 . 0 0 22 + 10. 03 . 15 25 + 
08 . 0 1 . 4 5 + 11. 0 0 . 4 5 + 
02. 30 + 01. 15 + 
09 . 0 3 . 3 0 + 2 2 . 4 5 + 
10. 0 0 . 3 0 + 12. 10 .00 Pg 
12. 2 0 . 3 0 + 13. 0 0 . 0 0 42 
13. 03 . 15 + 14. 0 3 . 3 0 + 
14. 23. 30 + 15. 0 2 . 0 0 + 
23. 45 + 2 2 . 3 0 + 
15. 0 0 . 3 0 + 23. 15 + 
16. 18. 3 0 38 16. 2 1 . 4 5 + 
17. 2 1 . 0 0 + 17. 2 2 . 4 5 + 
18. 1 1 . 0 0 58 18. 2 0 . 3 0 38 
2 0 . 3 0 + 20 . 2 2 . 3 0 + 
21. 15 + 23. 15 + 
22. 15 + 21 . 00 . 15 + 
19. 19. 45 + 0 1 . 3 0 + 
20 . 1 7 . 0 0 55 22 . 2 3 . 4 5 + 
1 9 . 3 0 + 23 . 2 0 . 3 0 Pg 
23. 45 + 25 . 0 2 . 0 0 + 
21 . 0 0 . 0 0 + 2 6 . 2 0 . 3 0 42 + 
2 1 . 3 0 + 27 . 18. 15 42 
22. 15 28 + 22. 15 + 
23. 15 + 2 2 . 3 0 + 
23 . 0 1 . 0 0 + 28 . 14 .00 38 
26 . 2 2 . 3 0 + 19. 30 + 
27 . 18. 4 5 42 2 1 . 4 5 + 
28 . 2 2 . 0 0 + 29 . 1 9 . 4 5 22 + 
2 2 . 4 5 + 2 3 . 3 0 + 
01 . 1 7 . 3 0 23 + 30 . 00 . 15 + 
40 
1988 
Bays Pl-s Bays Pl-s 
Month Day CET A m p l i t u d e In Month Day CET A m p l i t u d e I n 
(UT+lh) H(nT) (UT+lh) II (nT) 
0 2 . 23 . 15 + 
2 3 . 4 5 + 
03 . 18. 15 90 + 
2 3 . 0 0 + 
04 . 0 3 . 3 0 32 + 
1 6 . 4 5 , 2 5 + 
2 2 . 4 5 + 
23 . 15 + 
0 5 . 2 3 . 0 0 + 
0 8 . 04 . 15 + 
23 . 15 + 
13. 2 0 . 3 0 42 + 
16. 0 2 . 3 0 25 + 
2 1 . 4 5 62 + 
17. 2 0 . 3 0 160 + 
18. 1 8 . 4 5 50 
23 . 15 + 
2 3 . 3 0 + 
19. 2 0 . 0 0 72 + 
2 0 . 22 . 15 + 
2 2 . 0 2 . 0 0 + 
0 9 . 3 0 70 (ssi 
23 . 2 3 . 3 0 + 
24 . 2 0 . 3 0 + 
26 . 00 . 15 + 
2 3 . 3 0 + 
28 . 2 0 . 3 0 + 




Pi-s Bays Pl-s 
Month Day CET A m p l i t u d e I n Month Day CET A m p l i t u d e I n 
(UT+lh) H(nT) (UT+lh) H(nT) 
01 . 0 0 . 4 5 42 + 02. 09 . 21 . 15 + 
21. 0 0 42 + 21. 30 65 + 
21 . 30 + 10. 01 . 30 35 + 
02 . 20 . 00 + 11. 19. 30 + 
03 . 19. 3 0 + 19. 45 + 
20. 30 + 12. 23 . 30 + 
21. 30 + 13. 02 . 00 + 
07 . 18. 30 28 14. 16. 15 5 2 ( s l ? ) + 
21. 30 + 15. 03 . 30 + 
09 . 20 . 4 5 + 20 . 00 70 + 
11. 22 . 30 135 + 19. 23 . 30 + 
14. 23 . 15 + 20 . 18. 30 65 
15. 22 . 0 0 115 + 22 . 21. 30 30 
16. 22 . 30 + 22. 15 + 
17. 00 . 4 5 + 23 . 22 . 45 + 
02 . 0 0 + 23 . 00 + 
20. 45 65 + 24 . 00 . 15 + 
18. 01 . 3 0 + 21. 30 + 
22 . 0 0 + 27 . 01 . 15 + 
20 . 00 . 30 + 02. 00 + 
01 . 30 + 28 . 22 . 15 + 
22. 02 . 15 85 + 03 . 01 . 18. 15 + 
13. 45 95 02 . 01 . 15 + 
22. 4 5 + 03 . 02 . 00 + 
23. 15 + 20. 00 42 + 
23. 23. 0 0 + 06 . 02 . 45 25 + 
24. 23. 15 + 23. . 15 + 
25. 21. 15 + 07 . 23. 15 22 + 
21. 45 + 09 . 22. 15 + 
22. . 3 0 + 10. 02. 00 + 
23. , 15 + 11. 22. 00 + 
26. 18. , 0 0 38 + 12. 00. . 15 + 
27. 02 . 4 5 + 02. .00 + 
28. 19. 15 65 + 14. 20. 00 220 + 
29. 02 . 4 5 + 17. 21. ,00 40 + 
31. 02. 30 + 20. 21. . 15 + 
02. 4 5 30 + 21 . 01. 15 + 
01 . 23. 30 85 + 23. . 30 30 + 
02 . 19. 45 115 22 . 02. .00 + 
23 . 15 + 21, .30 80 + 
03 . 04, . 0 0 Pg 23 .30 105 + 
04 . 23. . 4 5 + 24 . 0 0 . 0 0 + 
05 . 23, . 45 + 25 . 18. .45 65 + 
08 . 02, . 3 0 + 22, .30 + 
09 . 00 . 45 + 26 . 00 . 15 + 
42 
1989 
Bays Pi-s Bays Pi-s 
Month Day CET A m p l i t u d e i n Month Day CET A m p l i t u d e I n 
(UT+lh) H(nT) (UT+lh) H(nT) 
26. 22 . 4 5 + 0 4 . 28 . 00 . 15 + 
28. 1 9 . 0 0 + 2 1 . 4 5 + 
29. 0 1 . 4 5 65 + 29. 2 0 . 3 0 + 
19. 15 95 + 2 1 . 0 0 + 
30. 1 9 . 0 0 90 + 30. 0 7 . 0 0 Pg 
31 . 0 0 . 0 0 125 + 13. 15 Pg 
01 . 19. 4 5 + 05 . 02 . 20 . 15 38 + 
02 . 1 8 . 0 0 70 + 03. 2 1 . 0 0 + 
03 . 2 1 . 0 0 32 + 04. 0 2 . 4 5 + 
04 . 00 . 15 70 + 06. 22 . 15 50 + 
1 9 . 0 0 + 07. 1 9 . 3 0 80 + 
1 9 . 3 0 90 + 2 1 . 4 5 100 + 
2 2 . 3 0 85 + 08. 22 . 15 + 
05 . 0 2 . 0 0 90 10. 2 3 . 3 0 + 
2 0 . 4 5 55 + 11. 22. 15 + 
06 . 2 1 . 0 0 35 + 13. 2 3 . 0 0 + 
07 . 2 2 . 3 0 + 14. 2 1 . 4 5 + 
08 . 1 9 . 4 5 + 2 2 . 4 5 + 
09 . 01 . 4 5 35 + 15. 00 . 15 + 
20 . 15 90 + 16. 16. 15 + 
10. 15. 15 + 17. 2 0 . 4 5 + 
20 . 3 0 + 2 1 . 0 0 + 
10. 2 2 . 4 5 + 18. 23 . 15 + 
13. 19. 3 0 35 + 19. 21 . 15 + 
14. 01 . 0 0 + 20. 00 . 15 + 
23. 4 5 75 + 22. 0 2 . 0 0 + 
16. 2 2 . 4 5 65 + 2 2 . 0 0 40 + 
17. 0 1 . 0 0 60 + 24. 17. 45 100 + 
2 2 . 0 0 38 + 2 3 . 0 0 68 + 
18. 03 . 45 40 + 26. 2 3 . 3 0 + 
20 01 . 15 + 27. 00 . 15 + 
1 0 . 0 0 + 2 2 . 3 0 + 
2 2 . 3 0 + 29. 0 1 . 3 0 30 + 
22 . 21 . 15 + 2 0 . 3 0 + 
23 . 20 . 15 + 30. 00 . 15 + 
24 . 0 2 . 0 0 + 31. 0 0 . 3 0 + 
25 . 0 0 . 0 0 14 + 2 2 . 3 0 + 
1 9 . 0 0 95 23. 30 + 
2 2 . 0 0 + 06 . 01 . 0 0 . 3 0 + 
26 . 0 0 . 0 0 + 2 3 . 0 0 + 
01 . 15 + 03 . 1 6 . 4 5 + 
2 0 . 0 0 120 + 04 . 0 1 . 0 0 40 + 
2 2 . 0 0 115 + 05 . 2 1 . 3 0 + 
27 . 00 . 30 75 + 09 . 1 6 . 3 0 + 
28 . 0 0 . 0 0 + 2 3 . 4 5 + 
43 
1989 
Bays Pi-s Bays Pi-s 
Month Day CET A m p l i t u d e I n Month Day CET A m p l i t u d e I n 
(UT+lh) H(nT) (UT+lh) H(nT) 
11. 2 0 . 0 0 + 0 7 . 23 . 1 7 . 4 5 + 
22 . 15 + 25. 1 7 . 4 5 + 
12. 2 1 . 4 5 + 21 . 0 0 + 
14. 2 1 . 3 0 45 23 . 15 + 
22 . 15 + 26. 0 0 . 15 + 
2 2 . 4 5 + 28. 23 . 15 + 
15. 19. 15 62 + 29. 21 . 45 + 
18. 22 . 15 + 08 . 03 . 18. 15 + 
19. 2 0 . 0 0 + 19. 15 + 
2 3 . 4 5 + 23 . 30 + 
20. 00 . 15 + 05 . 23 . 00 + 
01 . 15 + 06. 00 . 00 + 
02 . 00 + 1 9 . 4 5 + 
22. 19. 30 + 06 . 20 . 15 + 
23 . 02 . 30 Pg 07 . 21 . 00 + 
2 2 . 0 0 + 21 . 45 + 
26. 1 9 . 3 0 + 08 . 22 . 00 + 
27 . 2 2 . 3 0 + 09. 00 . 30 + 
28 . 0 2 . 0 0 + 10. 21 . 45 55 + 
29 . 2 0 . 3 0 + 11. 02 . 30 60 + 
21 . 15 + 12. 01 . 30 + 
30 . 01 . 15 + 22 . 00 + 
04 . 1 5 . 4 5 + 22. 45 + 
05 . 0 2 . 4 5 + 14. 22 . 15 70 
2 1 . 0 0 + 15. 02 . 30 95 + 
22 . 15 + 16. 21 . 15 30 
08 . 20 . 15 + 22 . 30 + 
09 . 1 5 . 4 5 + 2 3 . 0 0 + 
22 . 15 + 17. 15. 30 5 5 
2 3 . 0 0 + 18. 00 . 30 80 + 
13. 00 . 30 + 21 . 30 + 
0 1 . 0 0 + 19. 00 . 30 + 
2 2 . 0 0 + 21. 22 . 30 85 + 
14. 1 9 . 3 0 + 23. 00 + 
2 1 . 4 5 + 22. 01 . 30 65 + 
15. 2 1 . 0 0 + 23. 21 . 30 72 + 
2 2 . 3 0 + 14. 15 + 
17. 19. 15 + 14. 30 + 
2 3 . 3 0 + 29. 19. .45 6 5 + 
18. 0 3 . 0 0 30 + 30 00 . 0 0 + 
19. 0 1 . 4 5 + 17. 45 42 + 
21 . 00 . 15 + 21. 30 2 5 + 
2 1 . 4 5 + 31. 17. 30 + 
23. 0 1 . 0 0 + 22. 30 + 
0 1 . 3 0 + 09 . 02 . 03 . 00 + 
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1989 
Bays Pi-s Bays Pi-s 
Day CET Ampi 1 t u d e i n Month Day CET Ampi i t u d e i n 
(UT+lh) H(nT) (UT+lh) H(nT) 
0 3 . 23 . 15 + 10. 09 . 0 0 . 4 5 + 
0 4 . 2 2 . 4 5 + 10. 0 0 . 3 0 + 
0 9 . 00 . 15 + 11. 0 0 . 4 5 + 
2 1 . 3 0 40 + 01. 45 + 
2 1 . 4 5 + 2 2 . 0 0 + 
11. 13. 15 + 2 2 . 3 0 + 
2 3 . 0 0 + 12. 04 . 15 + 
13. 22 . 15 35 + 1 8 . 4 5 + 
14. 1 2 . 0 0 28 17. 2 0 . 3 0 + 
15. 21 . 15 110 + 19. 0 0 . 0 0 + 
23 . 30 65 + 0 1 . 0 0 80 + 
16. 00 . 45 + 13. 30 60 
18. 0 1 . 3 0 45 + 2 0 . 3 0 + 
20 . 2 3 . 0 0 + 20 . 2 0 . 0 0 450 + 
22 . 00 . 15 + 2 2 . 4 5 190 + 
0 0 . 3 0 + 21 . 19. 15 + 
0 4 . 3 0 + 22 . 00 . 15 + 
18. 30 60 + 0 3 . 3 0 + 
22. 15 + 1 8 . 4 5 105 + 
23 . 15 + 22 . 1 9 . 3 0 125 + 
24 . 0 0 . 0 0 + 23 . 2 0 . 4 5 + 
0 1 . 0 0 + 25 2 3 . 4 5 + 
2 1 . 0 0 + 26 . 0 5 . 0 0 32 + 
21. 45 + 2 3 . 3 0 + 
22 . 15 + 27 . 1 9 . 4 5 55 + 
25 . 18. 15 + 2 1 . 4 5 + 
2 0 . 0 0 + 23. 15 + 
21. 15 + 28 . 0 0 . 3 0 + 
2 2 . 3 0 + 18. 30 + 
26 . 2 0 . 3 0 80 + 29 . 0 2 . 0 0 + 
2 2 . 3 0 + 0 2 . 3 0 + 
28 . 1 8 . 4 5 35 + 2 0 . 0 0 50 + 
29 . 2 3 . 3 0 + 31 . 2 0 . 0 0 + 
30 . 01 . 30 + 11. 01 . 00 . 15 + 
02 . 22 . 15 + 2 2 . 3 0 + 
2 3 . 4 5 + 02 . 2 3 . 3 0 + 
0 3 . 1 9 . 4 5 4 5 ( s l ? ) 23 . 45 + 
04 . 22 . 15 + 05 . 0 0 . 3 0 50 + 
2 2 . 4 5 + 2 1 . 3 0 35 + 
0 5 . 00 . 15 + 08 . 2 0 . 0 0 + 
2 1 . 4 5 + 11. 00 . 45 + 
06 . 1 1 . 0 0 35 13. 2 3 . 0 0 70 + 
07 . 0 0 . 3 0 30 + 14. 04 . 15 25 + 
2 2 . 0 0 + 2 1 . 0 0 + 




Pi-s Bays Pl-s 
Month Day CET A m p l i t u d e In Month Day CET A m p l i t u d e I n 
(UT+lh) H(nT) (UT+lh) H(nT) 
14. 2 3 . 0 0 + 
15. 02 . 00 + 
17. 01 . 15 35 + 
19. 19. 45 + 
19. 23 . 30 + 
21. 01 . 45 50 + 
12. 00 45 
23. 02 . 15 + 
24. 20 . 45 + 
26 . 23 . 15 + 
29. 21 . 15 + 
30 . 00 . 15 + 
1 9 . 3 0 + 
23 . 30 + 
03 . 20 . 45 • + 
04 . 01 . 45 + 
0 2 . 45 + 
21 . 30 + 
22 . 30 55 + 
07 . 2 1 . 45 + 
08 . 23 . 15 + 
10. 21 . 00 + 
11. 21 . 00 + 
14. 16. 15 + 
17. ,00 35 + 
21. ,30 32 + 
15. 01 . . 45 + 
16. 21 . 30 35 + 
17. 22. ,00 + 
18. 02 . ,30 + 
22. , 15 + 
23. ,30 + 
20. 21. ,30 + 
21 . 02 . ,00 38 + 
24. 1 7 . 3 0 + 
20. .30 60 + 
23. .30 45 + 
25 . 21. . 45 + 
26 . 20. ,30 90 
27 . 09 . .00 Pg 
20 . 30 + 
29. 21 . .30 300 + 
30 . 00 . ,00 120 + 
2 3 . 3 0 + 
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6. 
A c t i v i t y i n d i c e s f o r t h e m i c r o p u l s a t i o n s 
(PI t o P12) 
1988. J a n u a r y - D e c e m b e r 
Day J a n u a r y F e b r u a r y March A p r i l 
1. 115542434521 115545424521 114554552111 
2 . 115445555554 115455543331 115443344343 115444554331 
3 . 115555552224 113455533211 115555543325 112454452235 
4 114355554413 114354543241 115553425545 115543255354 
5 . 115454554454 115444324223 113453454422 115552441143 
6 . 115455555355 113455522111 115434555224 115543244354 
7 . 113455541134 115355542111 115445555324 115444444225 
8 . 115444123215 115444554111 115552143135 114345445311 
9 . 112455531111 113355543121 113554334225 115553144522 
10. 112335551112 115554312321 113355454124 
11. 115552221124 115554541143 113453554321 
12. 115355542143 115545544124 113455543224 
13. 112455522111 115544431245 114554444111 112454444313 
14. 115444544355 115444453423 115552544143 113255354221 
15. 115433555554 115554131344 113555332245 115444534241 
16. 113333554111 115554443124 111355534124 115455232351 
17. 113235551111 115544244122 114454534332 111344545144 
18. 113555441121 115555344114 113344555311 115454242322 
19. 115554222114 115245521111 113435555511 114443444233 
20 . 113554454112 113455535231 115344455322 114433355523 
21 . 113555442111 115552454555 115334552331 114554325411 
22 . 113445541221 115444555353 115445521351 115324555411 
23 . 115234541121 115553553223 115432555331 115453455124 
24. 115235543311 115455551121 113434455221 
25 . 115532455221 115555542112 115343555312 
26 . 115444555111 115453455153 113432455522 
27 . 115534555111 115554434232 115522434534 
28 . 115444455311 115554343121 115532255513 
29. 115445555211 115553333135 113444455322 
30 . 115344444311 115552444123 115444425435 
31 . 115443224121 115542541114 
47 
1988. 
Day May J u n e J u l y August 
1. 112234544541 112433545541 113454445125 112554345513 
2 . 112444545321 112234555551 115552555345 111444255521 
3 . 113433335521 112123554551 114454535411 115423455532 
4. 114454445114 113422555423 112145555511 113334555541 
5 . 114533444534 114421445555 111234554424 111444434333 
6 . 114443345355 114543242423 112433345445 115544455533 
7 . 115551135223 113532355521 113432555511 112443455554 
8 . 113534444224 113454345531 112443455522 111445442355 
9 . 115454233212 115443252534 112444535411 111534445453 
10. 115554234221 112454552534 112523455521 115544355225 
11. 112554455335 111155455311 115431335535 112554342424 
12. 112445455521 111545355335 114553453155 
13. 111345553511 115434325151 112455335221 112454345325 
14. 111424555331 113434344545 112554444522 112452455433 
15. 111432553453 114434455321 114554455422 113432455455 
16. 112432445542 112444444511 113555334225 112433455523 
17. 113343454543 113422555521 111453555225 112454454513 
18. 112543554321 112553355522 113445555112 111444355532 
19. 112444554211 113454345334 112245455444 . 113554255522 
20. 111453555522 113553552311 112223555421 114534353524 
21. 114553445222 113445454341 115532255545 111333555521 
22. 111552455312 113543245445 112332455524 113445355245 
23. 113454443422 112533555514 113542555424 113444555324 
24. 112454535521 113442455535 111433555511 112555432233 
25. 112343555541 115533145245 112554344321 115544344145 
26. 112334545521 111443345513 112552355524 113544542345 
27. 114324555542 112432554411 115542255224 111355555112 
28. 115434454341 113433545512 113554354232 115255255222 
29. 113534533354 115433355454 111554455512 111554433523 
30. 113452344455 112454355235 1122.55555323 111255555211 
31. 113543323542 113554355521 112542355422 
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1988. 
Day S e p t e m b e r O c t o b e r November December 
1. 115454245155 112324555333 111335354324 
2 . 112454552232 114443455544 111355554145 
3 . 112554554212 112445545544 111345554525 
4 . 111335554522 111255552111 111345555122 
5 . 111234555521 111454555111 113334555211 
6 . 112323555521 115433554355 113355445521 112335554111 
7 . 111444454324 111225555523 115344555211 111334553311 
8 . 112343455531 111345555211 111435455422 111453455521 
9 . 111444554111 112425544432 111334555412 111255455141 
10. 111553455542 114442345355 111244555412 112553335523 
11. 115532345455 111335544421 112343555425 113444555345 
12. 111455554318 111334555531 111354455545 115554434355 
13. 111355553212 112443445521 112354544322 111454555545 
14. 111444455324 112244555421 111455442114 112454355233 
15. 111435455111 112344455523 112455544225 111445455541 
16. 112355542112 112453455424 111345555544 111235545545 
17. 112445353454 113444334435 111355355445 114355435555 
18. 114453355454 112345555523 111235555223 111344455255 
19. 112554433145 111245455525 111145555111 112343555555 
20 . 113553333223 111344555214 111334555222 111145553424 
21 . 112554344325 111345555223 111335555422 112445554344 
22 . 113444445354 112245554211 111434555533 113454454335 
23 . 112455245343 111455555211 112134555241 111224554311 
24 . 111345545412 111355442325 112445554422 113355532521 
25 . 111245554411 111355454221 113434555552 115533355544 
26 . 111345553424 111345355352 112445455535 112534455355 
27 . 111355455521 112455455521 111225555424 111255555424 
28 . 111354353134 112455435221 111334555543 112445555522 
29 . 111123555521 111444555521 115533544443 
30 . 112134555553 112444554245 115523555534 
31 . 113543454355 115553554242 
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A c t i v i t y i n d i c e s f o r t h e m i c r o p u l s a t l o n s 
( P I t o P12) 
1989. J a n u a r y - D e c e m b e r 
Day J a n u a r y F e b r u a r y March A p r i l 
1. 114255555511 115313454555 115444555543 112452455255 
2 . 115544555211 115334554555 115152455555 111454555445 
3 . 115534555132 115424354555 115342555554 113255453544 
4 . 115544545325 114534544555 114253555552 115554255455 
5 . 115323555555 114433555455 115253555555 111355555245 
6 . 115544555542 115444555554 115254555544 113355555442 
7 . 115535454443 114453555355 112153555552 113354555335 
8 . 115522455455 115533455545 114243555354 112255555544 
9 . 115344555444 115233555555 112244555541 
10. 115354555551 113154555554 112255555321 
11. 112145555542 115254455344 115335455544 
12. 114422555533 115454545554 114252555555 113354555555 
13. 112424595541 115432555554 111111134243 112443455555 
14. 114323555543 115553555532 115331245555 112354255555 
15. 113224555553 115334555443 115444555455 111133555554 
16. 115522255554 115233555555 115233555455 111354455554 
17. 112325555553 114334555544 114233555555 115145555541 
18. 113223555541 115334555553 115254555444 115255555552 
19. 113534555232 115433555553 113352555555 112355455244 
20 . 115424555553 115352544255 112134455555 111335455552 
2 1 . 115334355555 115254455235 115245455555 115253555542 
22 . 112544553455 112454555444 115355455553 112254355554 
23 . 113544453254 115354755532 115434555555 115452455554 
24 . 112455555553 115354555531 112354555251 115455255551 
25 . 115455555122 115354555321 112255455554 115342255555 
26 . 115555554412 115155555122 115454555423 111423455555 
27 . 115344551553 114255555552 115333455555 113244555555 
28 . 113453555552 115354555352 114444355555 114543355555 
29 . 114444554343 111333555455 115553355355 
30 . 113345455343 113454455255 112255555245 
31 . 115544455332 112335455555 
50 
1989 
Day May J u n e J u l y Augus t 
1. 115553355544 114452455552 112342255552 111442555554 
2 . 113455355542 114552355553 111333455551 112551555552 
3 . 115354455433 112552255545 113433555541 113253555554 
4 . 112255555451 112255445524 115124555512 112252555543 
5 . 112344455554 114453255531 113352455554 111333555551 
6 . 114444555544 114455555533 111552355544 111454555551 
7 . 112353455552 115333555555 111453555544 111451445542 
8 . 113342555553 113453555555 111223555542 112451355555 
9 . 113433555545 113224555555 113442555555 112252355554 
10. 115254555541 111242555555 111223555555 
11 . 115354555552 111253355551 111223555555 
12 . 113455345553 111255555553 113233555544 111242555542 
13 . 114455455543 111355554554 111352254555 111343555542 
14. 115443455555 111423355555 111142455553 111332555555 
15. 113453455553 112134355555 112454554554 111141555554 
16. 115453455551 111414555514 111342555551 111254555545 
17. 113354455552 111255455524 111451255554 111153555525 
18. 113353255553 112355455555 111132555553 111252455555 
19. 111154455522 111252555545 
2 0 . 114234455352 113352355552 111152455555 
2 1 . 115451455553 111555355443 112452554552 111122355555 
2 2 . 113551445553 111454355543 111452555553 111251455554 
2 3 . 115452455443 112455255553 111352355555 114231355555 
2 4 . 115333455555 111553255551 111453455454 111351255554 
2 5 . 111334555555 112455255554 111553455524 111251155554 
2 6 . 112453555555 113552455555 111543455555 111141355554 
2 7 . 112352455551 112533455524 111341555555 111251355555 
2 8 . 114554455543 111355455541 111551555524 111142555555 
2 9 . 111453355533 111233255551 111551455531 111222555555 
3 0 . 111455555451 111143255541 111344555511 111241555551 
3 1 . 112454355523 111244555522 111152455554 
51 
1989 
Day S e p t e m b e r O c t o b e r November December 
1. 111221555553 111242555542 111144555544 112342555555 
2 . 111451355553 113152555555 115114554555 11 1121255555 
3 . 111151355533 111131555554 112141355555 11 1133355555 
4 . 111132455555 111144355554 112133555555 11 1134355554 
5 . 112254355545 111345555552 111134555555 11 1124555552 
6 . 111253455555 111243355553 111124555535 11 1134555551 
7 . 111144455555 111144555551 112142555555 11 1342555552 
8 . 112133555535 111442555554 111331555555 11 1343555554 
9 . 111153555551 111231555555 111131555555 11 1155555541 
10. 111243455552 111143555555 111123555555 11 1152455551 
11. 111255555521 111135555552 115522555555 11 1342355554 
12. 113332515555 111141555554 111224555555 11 1431255551 
13. 112433555553 111341555553 111122255555 11 1341355552 
14. 111345555522 114232455551 112542355553 11 1222455533 
15. 111332454555 111243455553 111431555555 11 1351255554 
16. 111222455554 112223455552 111151555552 11 1131455552 
17. 111232555554 112242555553 111233555554 11 1142555533 
18. 111232555555 111123555553 111242555555 11 1153555542 
19. 111122555555 111122555555 111121455553 11 1244255523 
20 . 112241555541 111133455555 111143555541 11 1143555542 
21 . 111152455553 111141355555 111452555532 11 1152455543 
22 . 111134355552 111123555555 111152555531 112212455555 
23 . 111254455532 111144555555 111151555551 112123555555 
24. 111234555523 111353355555 111254455552 111331455555 
25. 112135455544 111142555555 111154555511 111253555555 
26 . 112132255554 111252455555 111153455555 112343455554 
27 . 112231555554 111242555552 114131455555 111321455555 
28 . 111151554554 111152455543 111211355555 111152555555 
29 . 112242355555 111254555543 111221255555 112122355555 
30 . 111151455554 113441455555 111132455554 111111355555 
31 . 111151455554 111121555555 
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В. ATMOSPHERIC ELECTRICITY 
A t m o s p h e r i c e l e c t r i c i t y d a t a have b e e n p u b l i s h e d s i n c e 1962. 
T a b l e I c o n t a i n s t h e h o u r l y a v e r a g e v a l u e s of t h e p o t e n t i a l 
g r a d i e n t e x p r e s s e d i n V/m. Hour ly a v e r a g e s have b e e n t a k e n o n l y 
f r o m h o u r s h a v i n g a r e c o r d i n g p e r i o d o f 30 m i n u t e s o r more. I f 
v a l u e s w e r e a v a i l a b l e o n l y f o r p a r t o f an hour t h e a v e r a g e I s 
e n t e r e d I n s q u a r e b r a c k e t s [ J. T h e s e d a t a h a v e b e e n u s e d i n 
t h e d e t e r m i n a t i o n of t h e month ly a n d d a l l y means . V a l u e s 
u n c e r t a i n f o r some r e a s o n a r e e n t e r e d i n round b r a c k e t s ( ) a n d 
have n o t b e e n used i n c a l c u l a t i n g m o n t h l y and d a i l y means . 
D a i l y means o f e a c h d a y w i t h 24 h o u r s o f r e c o r d i n g a r e e n t e r e d . 
However, l o s s of a maximum of one h o u r ' s d a t a o u t o f t w e l v e 
( f o r e x a m p l e , on a c c o u n t of I n s t r u m e n t m a i n t e n a n c e o f 
c a l i b r a t i o n ) h a s n o t p r e c l u d e d e n t e r i n g t h i s mean v a l u e . I n 
h o u r s marked by S t h e v a l u e of t h e p o t e n t i a l g r a d i e n t e x c e e d e d 
p e r m a n e n t l y o r s e v e r a l t i m e s t h e m e a s u r i n g l i m i t s of t h e 
e q u i p m e n t mak ing t h e d e t e r m i n a t i o n of an h o u r l y a v e r a g e 
I m p o s s i b l e . The d i r e c t i o n of t h e d e v i a t i o n s a r e marked by 
s i g n s . F o r J u n e , 1989 d a t a a r e m i s s i n g on a c c o u n t o f i n s t r u m e n t 
t r o u b l e , 
T a b l e I I g i v e s t h e h o u r l y means o f q u a n t i t i e s o f p o s i t i v e 
and n e g a t i v e c h a r g e s t r a n s p o r t e d by p o i n t - d i s c h a r g e f o r e a c h 
month. The v a l u e s a r e e x p r e s s e d i n 10 8 A s e c / h o u r . 
Al l d a t a a r e p r e s e n t e d i n u n i v e r s a l t i m e (GITT). 
Both t h e e q u i p m e n t s and methods o f m e a s u r e m e n t s of p o t e n t i a l 
g r a d i e n t a n d p o i n t d i s c h a r g e have b e e n d e s c r i b e d i n t h e p a p e r 
by P. BENCZE and F. MÄRCZ: " A t m o s p h ä r i s c h - e l e k t r i s c h e und 
1 o n o s p h ä r i s c h e Messungen im O b s e r v a t o r i u m b e i Nagycenk" . 
O b s e r v a t o r i u m s b e r i c h t e d e s G e o p h y s i k a l i s c h e n F o r s c h u n g s -
l a b o r a t o r i u m s d e r U n g a r i s c h e n Akademie d e r W i s s e n s c h a f t e n vom 
J a h r e 1966, S o p r o n , 1967. F u r t h e r i n f o r m a t i o n i s g i v e n by P. 
BENCZE a n d F. MARCZ: "The G e o p h y s i c a l O b s e r v a t o r y п е г а 
Nagycenk. I I . A t m o s p h e r i c e l e c t r i c and i o n o s p h e r i c 
m e a s u r e m e n t s " A c t a Geod. Geoph. Mont. Hung. 1 6 / 1 9 8 1 , 3 5 3 - 3 5 7 . 
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I . H o u r l y m e a n s o f t h e 
J a n u a r y 
Hour GMT 0 1 2 3 4 5 6 7 8 9 10 11 
Day 
1 . CD 20 30 50 40 40 40 30 10 - 1 0 - 1 0 [ 1 0 ] 
2. 0 30 70 30 30 30 10 20 30 40 [ 1 0 ] 40 
3. 30 60 40 30 50 40 20 20 0 30 - 10 
4. - 1 0 - 2 0 - 1 0 30 100 50 50 (60 ) (160) 90 70 60 
5. 40 30 40 40 40 60 100 110 100 90 [ 1 1 0 ] 90 
6. 120 130 140 210 190 200 190 210 210 [ 1 6 0 ] [ 1 0 0 ] 90 
7. 0 0 0 - 1 0 - 1 0 - 1 0 -20 +s - 8 0 - 1 1 0 [ - 8 0 ] - 9 0 
8 . 40 40 60 60 40 60 60 60 80 80 [ 6 0 ] -
9 . 40 20 30 40 40 40 60 70 [ 8 0 ] 90 100 90 
10. 60 70 60 70 70 60 70 60 40 40 90 100 
11. - 1 0 0 0 20 0 - 3 0 - 2 0 [ - 1 0 ] - - 4 0 - 5 0 ( - 2 0 ) 
12. 100 80 60 40 30 40 60 60 90 [ 8 0 ] 100 90 
13. 10 30 30 -10 0 - 5 0 -60 - 1 0 -10 - 2 0 [ - 2 0 ] - 2 0 
14. - 4 0 - 3 0 - 4 0 - 2 0 - 4 0 - 4 0 -40 - 1 0 - 3 0 - 4 0 [ - 5 0 ] - 6 0 
15. - 4 0 - 4 0 - 5 0 -60 - 5 0 - 5 0 -40 - 1 0 -20 - 1 0 [ - 1 0 ] -20 
16. - 2 0 0 - 1 0 - 1 0 10 - 1 0 - 2 0 - 1 0 - 1 0 70 30 40 
17. - 1 0 - 4 0 30 60 - 1 0 50 10 40 40 20 - 50 
18. 0 20 40 40 50 60 40 [ 8 0 ] [ 9 0 ] 70 60 70 
19. - 1 0 0 - 1 0 - 1 0 20 40 20 3 0 10 - 1 0 [ - 2 0 ] -10 
20. - 1 0 - 1 0 - 1 0 -10 - 1 0 0 0 0 0 10 [ 2 0 ] 10 
21. - 1 0 10 40 20 10 20 20 30 30 40 [ 6 0 ] 70 
22. 20 10 30 60 60 50 40 30 40 30 [ 2 0 ] 40 
23. - 1 0 10 40 50 70 80 110 110 50 60 60 [ 7 0 ] 
24. 30 30 30 30 30 40 50 50 60 80 [ 7 0 ] -
25. 0 - 1 0 30 0 0 40 40 [ 4 0 ] (30) 20 30 60 
26. - 4 0 60 130 110 60 80 110 100 140 130 [ 1 4 0 ] 80 
27. 140 110 130 +G 120 130 60 0 30 70 [ 7 0 ] 40 
2 8 . 70 40 40 60 40 70 90 100 140 140 [ 1 4 0 ] 60 
29. 110 GO 30 40 40 30 110 170 20 20 40 [ 7 0 ] 
30. 30 - 2 0 - 1 0 -30 30 10 - 5 0 - 8 0 -30 - 8 0 - 2 0 - 1 0 
31. 6 0 40 40 40 60 60 60 70 60 40 40 -
Means 2 3 25 3 3 32 35 38 38 47 42 38 40 38 
Number 31 31 31 30 31 31 31 29 28 31 29 27 
o f d a y s 
54 
p o t e n t i a l g r a d i e n t f o r 1988 
12 13 14 15 16 17 10 19 20 CO
 
>—
. 2 2 23 D a l l y 
means 
20 10 30 70 70 10 30 40 30 30 20 20 28 
60 80 80 80 80 70 80 60 60 60 50 50 48 
30 40 40 40 40 50 30 GO 40 80 9 0 0 38 
60 40 40 40 40 40 60 70 70 60 60 40 -
100 90 100 120 120 120 100 110 120 90 8 0 30 85 
90 80 60 10 0 30 20 30 60 30 30 20 100 
- 6 0 - 1 0 80 40 30 40 40 70 140 160 110 70 13 
-
- - - -
- 90 100 100 70 60 60 -
90 100 100 90 100 80 80 80 90 90 70 70 7 3 
140] 160 150 140 90 90 200 - 180 110 40 20 92 
10 30 - 2 0 - 3 0 - 1 0 0 30 40 40 100 130 90 -
100 100 100 80 70 80 00 80 70 30 80 (20 ) 74 
- 2 0 - 2 0 - 2 0 - 2 0 - 3 0 - 3 0 - 5 0 - 3 0 - 1 0 - 2 0 - 4 0 - 4 0 - 1 9 
- 5 0 - 5 0 - 5 0 - 4 0 - 5 0 - 5 0 - 5 0 - 5 0 - 3 0 . - 3 0 - 4 0 - 5 0 - 4 1 
- 2 0 0 - 2 0 - 3 0 - 2 0 - 2 0 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 0 - 2 3 
60 [ 4 0 ] 40 60 20 30 - 1 0 0 50 20 - 2 0 30 16 
60 50 50 30 30 30 30 70 40 60 30 0 31 
70 60 40 30 40 20 0 10 10 0 - 1 0 - 1 0 37 
10 10 30 10 0 - 2 0 - 6 0 - 6 0 - 2 0 - 3 0 - 6 0 - 1 0 - 6 
0 0 0 0 10 20 10 - 1 0 - 1 0 - 2 0 0 - 1 0 - 1 
60 30 30 20 - 1 0 20 - 1 0 30 10 30 10 30 25 
20 20 20 0 0 10 - 3 0 - 3 0 - 6 0 - 3 0 - 6 0 0 12 
60 60 60 70 80 80 50 40 60 60 40 20 58 
80 100 80 40 50 50 60 GO - 4 0 - 3 0 - 2 0 0 40 
40 60 80 70 100 20 - 4 0 - S - 2 0 - 3 0 - 3 0 - 5 0 21 
40 80 80 90 100 70 40 60 80 +S 220 160 92 
60 60 60 40 40 60 90 120 100 90 7 0 90 77 
40 20 30 30 40 60 110 120 80 70 40 70 71 
90 90 70 40 60 80 100 90 80 70 40 10 66 
40 [ 4 0 ] 40 60 80 100 110 100 90 GO 8 0 60 26 
i s +S 30 *S 60 80 80 70 60 40 40 40 — 
44 47 47 41 41 41 41 46 47 41 3 5 27 
29 29 30 29 30 30 31 29 31 30 31 30 
55 
February 
Hour GMT 0 1 2 3 4 5 6 7 8 9 10 11 
Day 
1. 30 30 20 30 40 60 70 ( 9 0 ) ( 1 0 0 ) 70 60 50 
2 . 40 40 30 40 0 20 - 1 0 - 2 0 - 1 0 - 9 0 - 6 0 - 4 0 
3. 40 40 40 30 40 40 40 70 70 80 [ 8 0 ] 90 
4. CD 70 60 80 40 40 70 7 0 70 60 [ 8 0 ] 80 
5. 30 30 40 40 40 50 60 70 70 80 [ 7 0 ] 50 
G. ICO 80 50 50 CO 80 70 50 30 40 GO 70 
7 . 10 20 10 10 20 20 30 40 40 40 - 60 
8 . 0 - 6 0 - 7 0 - 0 0 0 30 40 ( 4 0 ) 30 40 40 30 
9 . 10 30 30 40 40 40 50 50 60 GO [ 6 0 ] 60 
10. 50 Í S -S - S - S - S - S 10 30 30 [ 4 0 ] 40 
11. 40 40 40 40 50 40 50 7 0 50 50 GO [ 7 0 ] 
12. 30 40 30 - 3 0 0 - 1 0 0 0 - 1 0 - 1 0 [ 2 0 ] 30 
13. 40 20 20 10 0 40 - 4 0 - S 70 50 50 40 
14. 40 40 40 40 40 50 30 20 30 30 40 50 
15. 40 40 30 40 40 40 50 [ 5 0 ] ( 6 0 ) 60 60 60 
16. 0 - 1 0 - 2 0 - 4 0 - 3 0 - 2 0 - 7 0 - 8 0 - 7 0 - 6 0 ( - 4 0 ) - 1 0 
17. - 5 0 - 2 0 - 5 0 10 60 30 80 80 130 110 [ 6 0 ] [ 6 0 ] 
18. 30 +S - S - S - S - S 20 40 50 50 [ 4 0 ] 40 
19. 20 10 10 20 20 20 - S Sj!0 (j>0 fj!0 [ £ 0 ] ^0 
20. 30 - S 60 40 40 - S - S - S - S - S - S - S 
21 . 50 50 50 60 50 60 70 ^ 0 70 80 [ 9 0 ] [ 9 0 ] 
22. 40 - 1 0 0 30 30 30 - S - S - 40 60 60 
23. 20 20 20 30 30 40 50 50 60 70 [ 8 0 ] 90 
24. 20 20 30 30 40 40 £0 § 0 60 §0 £0 [ £ 0 ] 
25. - S - 1 0 - 1 0 40 30 - 5 - S - S 80 - S - S - S 
2.6. 40 40 40 40 50 40 40 60 80 CO [ 7 0 ] GO 
27. - 1 1 0 - 4 0 - 6 0 - 4 0 90 30 110 [+S] +S +S 100 120 
20. 30 30 30 20 20 30 10 10 20 30 30 40 
29. 70 50 30 40 40 50 40 [ 5 0 ] (50 ) 50 50 50 
20. 
31 . 
Means 23 23 19 23 3 3 36 38 41 47 43 53 53 
llu.v.ber 20 26 27 27 27 25 24 22 23 26 25 27 
of d a y s 
56 
12 13 14 15 IS 17 18 IS 20 2 1 22 23 D a i l y 
means 
з 
70 60 60 6 0 70 80 80 80 7 0 60 50 -
[ 1 0 ] 30 50 6 0 60 70 60 60 6 0 60 50 22 
100 80 80 70 100 100 110 120 120 110 90 70 75 
70 80 60 60 70 70 70 60 60 50 40 30 63 
70 70 50 40 30 30 30 40 70 7 0 90 100 55 
70 [ 6 0 ] [ 6 0 ] 50 40 30 20 20 20 30 20 50 
50 40 40 40 70 50 30 10 10 3° 20 31 50 60 70 40 30 30 70 60 80 - S - s 30 -
60 50 60 60 60 70 
3 
80 70 50 40 40 52 
40 50 50 50 40 10 40 30 40 40 40 -
80 80 70 50 40 80 50 100 110 90 70 40 63 
40 40 10 -S - S - S - 1 0 30 30 - S - 7 0 10 -
50 100 80 [ 4 0 ] 20 40 30 60 30 40 40 30 37 
- 40 50 50 50 50 40 50 50 40 40 40 41 
60 60 60 50 40 40 40 20 0 0 - 1 0 20 39 
- 1 0 - 2 0 - 1 0 - 1 0 - 1 0 - 2 0 - 1 0 - 4 0 - 3 0 - 7 0 - 5 0 - 4 0 - 3 2 


















±s [ 2 0 ] 30 50 6 0 70 70 60 80 7 0 GO 60 -
110 130 120 110 80 90 80 90 90 90 100 80 82 












+S § s 3 3 10 -S 3° 
- s 
52 
70 60 80 50 7 0 60 70 60 60 70 60 50 -
80 50 60 50 40 50 30 50 -s - S -S - 6 0 -
[ 8 0 ] +s 80 170 10 +s +5 30 50 50 30 20 -
40 30 80 60 50 60 70 8 0 90 90 90 80 47 
50 60 70 60 60 50 50 70 90 80 70 70 57 
62 56 50 56 5 1 53 54 52 55 51 41 36 
25 27 2 3 27 27 26 26 28 25 25 25 20 
57 
March 
Hour GMT О 1 2 3 4 5 6 7 8 9 10 И 
Day 
1. 7 0 50 40 40 40 30 40 50 40 50 ( 4 0 ] 40 
2 . 40 10 О О 30 30 40 О 10 [60] +S 50 
3 . 40 40 40 30 40 30 50 70 6 0 50 - S +S 
4 . 40 50 50 6 0 60 70 70 90 9 0 80 [ 7 0 ] 80 
5 . 40 40 40 50 50 50 50 70 8 0 50 50 40 
6 . 6 0 30 40 40 40 40 40 40 40 40 [ 4 0 ] 
7 . 20 20 30 30 30 50 50 [20] - [ 5 0 ] 40 - 1 0 
8 . 40 30 30 30 40 50 60 50 50 40 [ 5 0 ] 50 
9 . 10 О О О О О 10 10 30 40 [ 4 0 ] 40 
10. 40 30 30 30 40 40 50 70 100 90 70 60 
11. 30 30 20 - 1 0 О - 4 0 - 5 0 - 1 0 40 [ 4 0 ] 50 40 
12. 50 40 40 О - 2 0 - 2 0 - S +S +S 90 50 40 
13. +S - S - S +S - S 30 10 10 3 0 50 50 О 
14. 50 50 40 40 40 40 30 - - +S 50 120 
15. 50 50 50 50 40 10 30 30 [ 7 0 ] 70 30 50 
16. 50 50 50 50 50 50 60 70 6 0 50 50 50 
17. - S +S 30 30 30 40 (50) 50 5 0 40 - 40 
18. 30 60 50 40 60 60 80 80 8 0 80 [ 8 0 ] 6 0 
19. 40 20 20 30 30 30 40 50 6 0 §0 60 §0 
2 0 . 30 20 20 30 30 30 40 50 7 0 - S - - S 
2 1 . 100 40 30 30 40 30 40 (70 ) ( 4 0 ) 20 - 2 0 - S 
2 2 . - 9 0 - 4 0 10 10 - 2 0 - 8 0 О 40 30 О [О] 40 
23 . О - 1 0 О - 1 0 20 10 30 30 £0 40 40 [ 4 0 ] 
2 4 . 70 50 40 40 50 50 50 - S - S 20 ( 3 0 ) 30 
2 5 . s o [ 5 0 ] 50 70 
2 6 . 40 30 20 50 40 40 50 50 50 60 6 0 ( 6 0 ) 
2 7 . 50 40 40 40 40 40 70 40 £0 - 40 40 
2 8 . 20 30 2.0 40 50 50 [50] (+S) - S - S 2 0 30 
2 9 . 10 10 10 20 20 2 0 30 50 50 50 [ 5 0 ] 40 
3 0 . 20 30 30 20 20 20 30 40 [ 3 0 ] 30 2 0 20 
3 1 . 30 30 30 30 - 2 0 10 10 О - S - S 50 50 
Means 3 5 30 28 29 30 27 36 42 52 50 4 3 45 
Number 28 28 29 29 29 30 28 25 24 26 26 26 
o f d a y s 
58 
12 13 14 15 16 17 18 19 20 21 22 23 D a i l y 
means 
40 40 50 50 40 40 60 50 50 50 50 30 45 
50 50 50 40 60 70 70 7 0 30 30 - S 30 37 
50 50 6 0 70 70 50 50 50 50 60 50 40 -
110 90 80 80 60 §0 80 70 50 50 70 
30 10 - 6 0 [ - S ] - S - S í s í s +S 170 100 20 -
50 60 60 50 50 60 50 60 30 20 30 44 
40 40 -S - S 40 50 50 7 0 70 60 6 0 50 -
50 60 70 40 60 50 50 ( 5 0 ) 40 40 3 0 20 45 
30 20 20 40 40 40 30 4 0 50 50 40 40 26 
[ 7 0 ] 70 50 50 50 7 0 70 70 6 0 40 56 
50 40 30 +S 50 70 80 70 6 0 50 -
40 1 - 6 0 ] - S - s - s 80 +S 10 40 50 40 40 -
0 - - S - 2 0 10 +S - 1 0 0 10 30 50 50 50 -
150 80 150 120 80 50 50 40 20 +S +S 70 -
30 1° 30 50 50 50 40 50 50 50 5 0 60 44 ( 5 0 ) -s 0 - 1 0 30 40 50 50 50 50 5 0 40 -
40 40 40 50 30 50 60 40 10 -
0 30 50 - s í s í s 10 30 40 40 30 40 -
70 [ 8 0 ] 80 80 10 1° 80 70 60 5 0 50 56 
- S 50 40 - s - 1 0 í s -S +S 80 130 130 150 -
60 70 60 20 - 9 0 - 7 0 70 7 0 90 90 3 0 - 1 0 -
30 40 40 40 40 20 10 1° 10 10 0 0 6 ( 4 0 ] 40 40 30 40 40 30 -S 70 50 3 0 30 29 
30 -
30 50 7 0 0 40 30 70 70 70 80 7 0 70 -
( 3 0 ) 40 20 50 70 30 50 40 40 60 5 0 40 45 
40 30 30 40 50 60 60 60 70 50 50 30 46 
40 30 30 20 30 30 30 20 20 30 2 0 10 -
40 50 + s +S +S 50 50 50 40 40 3 0 30 -
20 20 30 40 40 30 40 40 30 30 30 29 
80 - s - s - - - - - - - - - -
47 42 44 42 40 43 42 47 52 58 47 39 
28 27 2 5 22 24 24 26 2 5 20 28 27 29 
59 
April 
Hour СНГ О 1 2 3 4 5 6 7 8 9 10 И 
Day 
1. _ _ _ _ _ _ _ _ 40 [40] 50 40 
2 . О О О 10 30 30 50 50 40 40 40 [ 4 0 ] 
3 . 20 30 2 0 30 40 40 40 60 7 0 [70] - 80 
4 . 30 30 30 30 30 40 40 40 30 [40] - 30 
5 . 2 0 20 10 0 0 10 [20] О 10 10 30 - 1 0 
6 . 10 - 1 0 10 30 40 3 0 30 50 [ 5 0 ] 50 60 50 
7 . 5 0 60 50 40 30 О 40 40 30 [20] О 10 
8 . 40 30 - 1 0 О 30 3 0 50 40 40 [40] 40 50 
9. _ _ _ _ _ _ _ _ _ _ [ 4 0 ] 60 
10. - S - S - 8 0 - 8 0 - 5 0 ( - 3 0 ) 30 30 40 - 50 50 
11. 40 30 40 40 30 40 (40) [ 5 0 ] 60 60 6 0 60 
12. 40 40 40 50 50 50 50 [ 5 0 ] 40 80 80 70 
13. 40 30 О 20 - 1 0 - 3 0 0 10 [ 2 0 ] 20 40 40 
14. 40 40 50 40 50 50 50 50 40 30 [ 3 0 ] 30 
15. 40 40 40 40 40 50 70 60 [ 7 0 ] 60 50 60 
16. 60 50 5 0 40 40 50 50 40 40 50 [ 7 0 ] 80 
17. 2 0 20 2 0 20 20 30 30 40 40 - 30 30 
18. 30 30 3 0 30 30 40 [50] - 50 50 50 50 
19. 10 10 10 10 10 20 40 40 [ 6 0 ] 60 70 70 
2 0 . 2 0 20 " 2 0 30 30 40 40 40 40 30 [ 3 0 ] 30 
2 1 . - - - - - - 50 40 40 [10] О 40 
22 . 40 30 3 0 20 30 40 40 50 [ 5 0 ] 40 30 40 
23 . 20 20 3 0 30 30 2 0 - 1 0 - 1 0 О 40 50 [ 4 0 ] 
24 . 70 70 7 0 60 80 7 0 90 90 80 80 - 70 
25 . 40 40 40 40 40 50 (70) ( 5 0 ) 50 50 40 40 
2 6 . 30 20 3 0 20 30 40 50 40 40 40 40 50 
27 . 20 10 20 20 30 30 30 30 40 30 [ 4 0 ] 40 
28 . 40 30 30 20 30 40 50 40 [ 3 0 ] 40 50 40 
29 . 30 30 20 10 20 30 30 40 [ 4 0 ] 40 40 50 
3 0 . 10 О 10 30 30 40 50 [ 4 0 ] 40 20 20 10 
31 . 
Means 3 1 28 2 3 23 28 32 41 40 42 42 42 45 
Number 26 26 27 27 27 26 26 26 29 27 27 30 
o f d a y s 
60 
12 13 14 15 16 17 18 19 20 21 22 23 D a l l y 
means 
30 - S - S i s 20 40 30 40 30 20 20 10 _ 
30 30 30 20 40 40 40 40 40 30 30 30 30 
80 70 50 30 30 40 50 40 40 40 40 30 45 
40 30 20 20 30 30 20 30 30 20 30 30 30 
30 40 30 20 10 30 - 2 0 0 - 1 0 0 0 10 11 
60 60 50 20 40 40 50 40 30 40 40 40 38 
f s 
40 40 40 40 40 30 20 30 30 30 40 33 
О 
70 70 i s 70 60 60 50 50 60 40 10 30 -
50 50 50 50 50 50 50 50 40 40 40 40 -
50 50 50 50 50 50 50 50 60 50 50 50 49 
60 60 50 50 40 40 40 50 50 50 50 50 51 
30 30 30 - 4 0 - 4 0 - S - 5 0 - 1 0 20 - 5 0 30 30 7 
40 40 30 30 40 50 50 50 70 50 40 30 43 
60 60 50 70 80 90 90 50 50 50 90 60 59 
80 90 70 60 50 60 50 40 40 20 20 20 51 
40 50 40 40 40 40 40 50 50 50 40 40 36 
60 60 60 60 70 40 40 50 40 50 30 20 44 
70 70 80 60 50 40 40 40 30 30 20 20 40 
20 20 20 - - - - - - - - - -
BO 50 60 60 50 50 50 50 50 -
30 70 - S i s 30 40 i s 30 40 40 40 30 -
30 40 50 40 70 50 60 70 90 80 70 70 41 
70 80 80 90 'go 90 70 60 50 50 40 40 71 
40 40 40 40 40 30 30 40 30 30 40 30 -
50 50 50 40 40 30 40 40 40 30 30 20 37 
40 40 40 50 40 50 40 50 50 40 50 40 36 
30 30 30 10 20 30 30 20 30 10 30 30 31 
40 50 50 60 50 50 50 50 50 50 30 30 39 
10 30 ( 3 0 ) — — — — — 
46 50 46 41 42 47 40 40 42 35 37 34 
29 28 25 25 27 26 26 27 27 '. 27 27 27 
61 
May 
Hour GMT 0 1 2 3 4 5 6 7 8 9 10 11 
Day 
2 . 20 20 30 0 - 1 0 0 30 ( 4 0 ) 50 40 30 30 
3 . 30 20 30 30 30 40 40 ( 4 0 ) - [ 3 0 ] 40 40 
4 . 40 30 30 30 30 40 50 [ 4 0 ] ( 5 0 ) 40 40 40 
5 . - 1 0 - 2 0 - 1 0 0 10 20 30 30 40 ( 5 0 ] ^ 0 50 
6 . 20 20 30 30 30 40 40 40 [ 4 0 ] 40 - S - S 
7 . 0 0 10 10 30 30 50 40 40 40 [ 4 0 ] 40 
8 . 30 40 30 30 30 20 10 20 30 30 - 20 
9 . 20 20 20 10 20 30 - [ 4 0 ] 40 40 40 40 
10. 30 30 30 40 40 50 60 60 60 60 6 0 70 
11. 40 40 40 40 40 50 50 50 [ 5 0 ] 50 50 50 
12. 20 20 20 20 30 30 40 40 [ 4 0 ] [ 4 0 ] 40 40 
13. 20 20 10 10 10 20 30 30 [ 2 0 ] 30 30 20 
14. 10 10 10 10 20 30 40 40 40 50 40 [ 4 0 ] 
15. - - - - - - - [ 4 0 ] 50 40 30 30 
16. 20 10 20 10 10 20 [30] - [ 4 0 ] 40 40 40 
17. 10 10 10 30 30 30 30 40 [ 4 0 ] 60 40 40 
18. - - - - - - - 20 30 [ 1 0 ] 30 -
19. _ _ _ _ _ _ _ _ 20 (20 ) 
2 0 . - - - - - - 20 30 30 30 40 [ 2 0 ] 
21 . - 2 0 - 1 0 - 1 0 - 1 0 10 10 0 - 2 0 30 10 10 [ 3 0 ] 
2 2 . 20 30 30 30 30 40 40 - 40 40 40 30 
23 . 30 30 30 30 20 20 [30] - 30 30 40 40 
24 . 30 30 20 20 20 40 40 [ 5 0 ] 50 40 50 50 
25 . 10 10 10 10 10 40 40 [ 6 0 ] 60 70 60 50 
26 . 40 60 70 70 80 60 60 [ 6 0 ] 50 50 40 $0 
27 . _ _ _ _ _ _ _ _ _ i o - 5 0 50 - S 
28. 10 (20) (10) - - - 10 20 [ 2 0 ] 20 10 10 
29 . 20 10 0 10 10 20 - 10 20 20 20 20 
30 . - - - - - - [10] [ 3 0 ] 20 20 10 10 
31 . 20 20 30 10 10 20 +S [ 3 0 ] 10 10 10 30 
Means 19 20 21 20 23 30 34 35 36 34 36 35 
Number 24 23 23 23 23 23 23 23 29 29 27 26 
o f d a y s 
62 
12 13 14 15 16 17 18 19 20 2 1 22 23 D a i l y 
means 
_ _ _ _ 3 0 30 40 30 30 10 10 20 -
20 30 30 30 40 40 50 50 40 3 0 30 20 28 
40 30 40 40 40 50 i s i s 30 40 50 50 -
30 3 0 30 30 20 30 40 30 20 +S +S 50 -
50 5 0 40 40 30 30 30 30 30 30 20 30 27 
30 50 60 50 60 70 60 40 40 30 20 0 -
30 3 0 40 40 40 30 30 30 20 20 20 30 29 
30 3 0 30 30 30 30 30 30 20 20 30 20 27 
40 40 50 50 50 50 50 40 40 30 30 30 36 
70 7 0 70 70 60 50 40 50 30 30 40 30 50 
50 50 50 50 40 40 40 40 30 30 30 20 43 
40 30 30 30 20 30 30 30 40 40 30 20 31 
20 20 20 30 3 0 20 30 30 30 30 20 20 23 
40 30 30 30 2 0 30 30 30 30 - - - -
30 30 30 30 30 50 40 40 40 30 30 30 -
40 40 40 40 40 40 30 30 10 2 0 20 10 28 
±S i s +S - 4 0 10 10 30 40 0 100 40 - 1 0 
_ 
20 10 10 - 1 0 - 1 0 0 0 - 1 0 0 10 0 10 3 
40 40 40 40 40 40 40 50 40 40 40 30 37 
40 40 40 40 50 50 40 40 40 40 40 40 36 
40 50 50 50 50 50 60 50 40 40 30 10 40 
50 50 §0 60 50 50 40 40 70 7 0 20 30 43 
40 70 - JO - - - - - - - - — 
-
- 4 0 i s i s 20 20 20 - 1 0 20 30 10 10 — 
10 10 20 - 3 0 i s 30 40 10 20 20 30 30 -
30 - - - - - - - - - - - -
10 10 10 10 10 20 20 10 0 0 20 20 -
40 40 30 20 30 30 40 40 40 50 40 40 28 
35 34 37 27 3 3 35 36 32 29 3 3 27 24 
25 2 5 23 25 '25 26 25 2 5 26 24 24 25 
63 
J u n e 
Hour GMT 0 1 2 3 4 5 6 7 8 9 10 11 
Day 
1. 30 10 i s i s +S - S [ - S ] 0 80 110 1£0 7 0 
2 . 30 30 20 10 10 10 10 20 20 [ 2 0 ] - S 10 
3 . _ _ _ _ _ _ _ _ _ [ 4 0 ] 40 3 0 
4 . 20 20 20 20 20 20 [ 2 0 ] 30 ( 3 0 ) 30 30 3 0 
5 . 30 30 30 3 0 30 20 20 30 - [ 4 0 ] 30 3 0 
6 . 0 0 10 10 - 3 0 - 6 0 - 1 0 20 8 0 30 90 6 0 
7 . _ _ _ _ _ _ _ _ +S 40 40 5 0 
8 . _ _ _ _ _ _ _ [30] 40 40 40 30 
9 . 30 30 40 20 30 40 40 [50] 6 0 60 60 5 0 
10. 20 30 20 30 30 40 40 [40] 40 50 50 $0 
11. - 1 0 +S - S 10 20 30 40 80 90 - - - S 
12. 3 0 30 40 30 40 40 - [30 ] 40 30 30 7 0 
13. 30 40 40 40 50 70 80 - [ 7 0 ] 60 50 4 0 
14. 10 0 0 10 10 30 30 [40] 40 50 40 40 
15. 10 10 10 10 10 20 30 [40] 40 40 40 $0 
16. 10 0 10 - S - S +S - S [130] 120 110 70 - S 
17. 30 50 50 50 50 60 60 [70] 6 0 50 50 4 0 
18. 40 40 30 40 50 50 [ 5 0 ] 50 5 0 40 40 4 0 
19. 2 0 20 30 30 40 40 - 40 5 0 50 40 5 0 
20 . 10 10 10 10 10 20 [ 2 0 ] [40] 40 50 40 5 0 
2 1 . 3 0 30 10 10 20 30 [ 4 0 ] [50] 50 50 50 5 0 
2 2 . 3 0 40 30 30 40 40 [ 5 0 ] [40] 40 30 30 3 0 
2 3 . 10 10 10 10 - 2 0 30 - 4 0 [30] 40 +S 40 3 0 
24 . 40 40 40 40 40 40 [ 5 0 ] 50 40 40 30 3 0 
2 5 . 30 30 30 2 0 10 10 10 [30] 40 30 20 2 0 
2 6 . 30 10 20 20 40 30 - 30 40 40 40 3 0 
2 7 . _ _ _ _ _ _ _ - s ( 2 0 ) 30 30 ( 3 0 ) 
2 8 . 30 20 30 40 40 30 40 40 40 [ 3 0 ] (40 ) ( 3 0 ) 
2 9 . - - - - - 30 40 40 40 [ 4 0 ] 40 40 
3 0 . 10 10 20 30 40 40 40 [40] 40 40 30 3 0 
31 . 
Means 2 2 23 24 24 25 30 31 42 52 45 45 40 
Number 2 5 24 23 2 3 23 24 21 26 2 5 28 27 26 
o f d a y s 
64 




40 60 5 0 50 50 40 40 30 3 0 40 4 0 
ÍU 
40 4 0 50 40 40 30 40 40 40 3 0 20 2 0 -
30 4 0 40 40 30 30 40 20 10 i o 20 2 0 26 
60 40 30 10 30 10 10 30 - 1 0 3 0 20 10 26 
80 5 0 50 40 40 - S - - - - - - -
50 40 40 5 0 40 - - - - - - - -
40 40 40 4 0 40 40 40 30 30 . 2 0 30 3 0 -
30 40 40 4 0 30 30 40 30 30 3 0 20 10 3 7 
+S i s -s 6 0 30 10 2 0 30 3 0 2 0 10 - 1 0 -
20 4 0 40 4 0 40 40 3 0 40 40 2 0 20 2 0 -
20 5 0 50 4 0 30 30 2 0 10 0 0 2 0 2 0 30 
30 3 0 40 40 40 40 50 40 30 2 0 10 10 4 1 
30 3 0 20 3 0 2 0 30 2 0 20 10 10 10 10 23 
50 4 0 40 - 5 0 - 1 0 0 3 0 50 30 2 0 20 10 2 2 
- S 6 0 50 30 5 0 50 4 0 20 50 4 0 40 3 0 -
40 40 40 40 50 40 5 0 30 30 4 0 40 4 0 46 
40 40 30 30 40 40 40 30 30 2 0 30 2 0 38 
30 10 +S 9 0 40 40 5 0 50 50 5 0 20 10 39 
50 40 40 30 40 30 3 0 30 40 2 0 20 2 0 29 
50 5 0 50 50 6 0 50 5 0 40 40 4 0 40 3 0 40 
30 3 0 30 30 2 0 20 3 0 20 20 10 10 10 29 
- S -s - S 30 5 0 40 4 0 50 50 40 40 3 0 -
20 3 0 30 40 40 50 5 0 40 40 3 0 10 2 0 37 
20 3 0 40 50 30 20 3 0 10 20 10 10 2 0 2 4 
30 4 0 20 3 ° 30 30 4 0 40 40 3 0 30 4 0 -
30 3 0 +S - S - - - - - - - - -
50 - - - - - 4 0 30 30 2 0 10 2 0 -
20 3 0 30 3 0 40 40 4 0 40 40 3 0 20 3 0 32 
37 38 39 37 36 33 36 32 30 2 5 22 2 0 
26 25 23 26 26 24 25 25 25 2 5 25 2 5 
65 
J u l y 
l o u r GMT 0 1 2 3 4 5 6 7 8 9 10 11 
lay 
1. 40 40 50 40 40 40 ( 5 0 ) [40] 30 4 0 50 30 
2 . 30 30 40 4 0 40 30 10 - 50 4 0 20 0 
3 . 30 50 20 10 20 30 30 [30] 30 3 0 30 30 
4 . 40 40 40 30 40 50 [ 5 0 ] [40] 40 40 40 30 
5 . 40 40 40 40 40 40 40 40 40 [ 4 0 ] 30 + s 
6 . 40 30 30 3 0 30 30 30 (30) - ( 2 0 ) 20 - s 
7 . 20 30 30 3 0 30 40 40 [50] 40 4 0 50 60 
8 . 1 ° 10 
3 3 
40 50 70 [60] 70 7 0 80 60 
9 . i s i s 30 30 [ 1 1 0 ] 60 50 30 40 30 
10. 30 30 20 40 40 40 40 - 50 7 0 50 50 
11. 20 20 30 3 0 30 50 [ 5 0 ] [40] 40 4 0 40 40 
12. 30 2 0 20 2 0 30 40 40 40 40 3 0 [30] +S 
13. 30 2 0 30 30 40 70 8 0 [80] 80 7 0 
14. 30 40 30 2 0 30 30 30 [30] 50 +S i s 
15. 10 10 10 0 0 10 30 130 80 7 0 +S i s 
16. 40 40 30 3 0 40 50 [ 4 0 ] [40] 40 40 30 30 
17. 30 30 30 30 20 30 [ 3 0 ] - 30 3 0 20 30 
18. 20 80 40 2 0 30 40 [ 8 0 ] - 40 40 40 - s 
19. 30 30 20 3 0 40 30 [ 6 0 ] 30 40 ( 5 0 ) 50 40 
20 . 30 20 20 30 40 30 40 [50] [ 5 0 ] 50 50 50 
21 . 30 20 30 2 0 20 40 [ 4 0 ] [40] 40 40 40 40 
22 . 30 20 20 30 30 50 3 0 [40] 40 50 50 40 
2 3 . 20 2 0 30 2 0 20 30 30 40 30 [ 4 0 ] [40] 40 
2 4 . 30 30 40 30 30 20 2 0 - 20 40 40 30 
25 . 40 30 30 40 40 40 40 - [ 5 0 ] 50 50 6 0 
2 6 . 30 20 30 40 40 30 50 [60] 60 6 0 50 40 
27 . 30 20 20 10 20 40 40 40 [ 4 0 ] 40 50 50 
28 . 60 50 50 40 40 [40] 5 0 70 60 6 0 60 50 
29 . 30 20 30 3 0 30 30 40 - 4 0 [ - 1 6 0 ] - 5 0 - 1 0 10 
30 . - 3 0 - 4 0 - 2 0 3 0 60 50 7 0 [60] 70 6 0 50 40 
3 1 . 30 20 20 2 0 30 30 3 0 - 40 40 30 20 
Means 28 27 28 28 33 37 4 5 47 39 43 41 38 
Number 30 30 30 3 0 31 31 30 23 30 28 29 2 5 
of d a y s 
66 
12 13 14 IS 16 17 18 19 20 21 22 2 3 D a i l y 
means 
40 10 +S i s 10 30 30 40 40 40 40 3 0 -
40 5 0 40 40 50 50 40 40 40 40 40 40 37 
40 4 0 40 40 40 50 50 0 30 30 40 40 33 
40 40 30 3 0 30 40 50 60 60 50 40 50 42 
30 3 0 30 10 20 30 30 30 30 30 30 3 0 3 3 
•80 10 20 3 0 40 2 ° 30 2 0 -
60 6 0 50 - 3 0 - S - s +S - S - s - s 30 0 — 
80 40 50 40 40 40 50 40 40 40 30 - S 47 
20 2 0 30 10 10 40 50 40 40 30 30 3 0 -
60 6 0 70 6 0 70 80 70 50 50 30 30 20 48 
4 0 50 4 0 40 40 3 0 30 30 40 30 30 36 
- S +S 60 100 80 100 80 70 60 60 50 3 0 -
40 2 ° 30 20 40 30 30 30 30 2 0 41 
80 i s -s i s - S 40 3 0 40 10 10 10 10 -
80 30 30 3 0 30 10 2 0 30 50 60 50 5 0 -
20 2 0 30 3 0 30 30 40 40 30 40 40 30 35 
30 30 30 3 0 30 40 40 40 40 ' 30 10 2 0 3 0 
30 3 0 30 - s i s - S 3 0 30 30 30 20 30 -
40 3 0 30 3 0 30 40 50 40 30 30 40 30 36 
50 5 0 40 40 40 40 40 40 40 40 30 30 3 9 
40 3 0 30 3 0 30 30 30 40 40 40 40 3 0 34 
40 3 0 30 3 0 40 40 40 40 30 30 30 2 0 3 5 
40 - - - 30 40 40 40 30 40 40 3 0 -
30 4 0 40 3 0 30 40 50 50 30 10 10 3 0 31 
60 5 0 50 50 60 50 50 50 50 50 40 4 0 47 
40 3 0 30 3 0 30 20 3 0 2 ° 30 20 2 0 35 40 40 30 3 0 30 20 - S i s i s 40 20 5 0 -
40 5 0 50 40 40 40 40 40 30 30 20 2 ° 45 
- - 30 40 40 40 40 40 30 0 +S i s -
40 40 40 40 50 50 5 0 60 60 40 30 30 39 
30 2 0 10 20 30 30 3 0 30 40 30 30 3 0 28 
39 3 5 36 3 3 37 40 42 40 38 34 31 2 9 




0 1 2 3 4 5 6 7 8 9 10 11 
1. 30 20 20 20 30 40 [ 4 0 ] _ (30) 40 20 10 
2 . 30 20 10 10 30 40 50 50 40 [ 5 0 ] 50 40 
3 . 40 70 30 20 2 ° 5° +S [50 ] 40 30 2 ° 
4 . 50 40 50 +S is is is +s 40 - 60 i s 
5. i s i s - 2 0 40 - 1 0 30 10 [ 5 0 ] 50 7 0 50 50 
6 . 20 20 20 20 20 20 40 [501 50 50 50 50 
7 . 40 40 30 30 40 30 50 50 50 [ 5 0 ] 40 50 
8. 10 0 0 0 0 30 [ 3 0 ] - 50 5 0 30 30 
9. 40 20 +s 10 10 20 40 [ 4 0 ] 40 3 0 30 +s 
10. 30 30 20 20 30 130) - [ 3 0 ] 40 3 0 40 50 
11. 20 20 20 20 30 20 30 [ 4 0 ] [50 ] 40 40 40 
12. 40 30 30 30 20 30 40 [ 4 0 ] 50 50 40 40 
13. 30 30 20 20 20 30 [ 4 0 ] 30 40 40 40 40 
14. 30 30 30 20 30 20 30 [ 2 0 ] 50 50 40 40 
15. 20 20 20 10 20 30 [ 3 0 ] - [ 3 0 ] 30 40 50 
16. 50 40 30 30 40 40 50 40 30 30 30 30 
17. 40 30 30 30 30 50 [ 4 0 ] [ 3 0 ] 60 6 0 60 5 0 
18. 50 50 50 50 50 40 50 [60] 70 80 90 80 
19. 40 40 30 30 30 40 40 140] - 3 0 - 2 0 10 2 0 
20 . 50 50 50 (60) - -
+ 
- - 10 
2 1 . is . 0 - 3 0 Í S - S 40 - -s +s -s 0 
22 . 50 i s 20 is i s -s [ 0 ] [ 2 0 ] 70 100 2 ° 
23 . 70 80 40 30 40 10 - 5 0 [ 1 0 ] 40 i s -s - S 
24 . 50 60 50 50 40 50 60 [ 1 0 0 ] 100 110 90 80 
2 5 . 50 50 50 40 40 50 50 50 50 - 50 50 
26 . 20 20 30 30 30 50 50 [ 5 0 ] 50 50 40 40 
27 . 20 20 30 20 30 40 40 [ 5 0 ] 40 40 30 30 
28 . 30 20 20 30 40 40 60 [ 5 0 ] [ 6 0 ] 7 0 60 5 0 
29 . 40 30 30 30 20 30 [ 4 0 ] - 80 80 70 70 
30 . 40 40 50 40 40 50 40 [50] 60 80 80 70 
31 . 30 20 20 20 10 20 20 30 30 [ 3 0 ] 40 30 
Means 37 32 26 27 28 33 36 43 48 49 48 4 3 
Number 29 29 30 28 28 29 28 23 28 26 28 28 
o f d a y s 
68 
12 13 14 15 16 17 18 19 2 0 21 22 2 3 D a l l y 
me ems 
- 20 - 3 0 -20 - 1 0 10 2 ° 20 30 2° 2 ° Í S i s 90 
- s -S - s - s 20 50 
i s 70 50 20 +s 20 20 
40 30 30 30 40 40 40 
50 40 40 40 30 30 40 
50 60 70 50 50 50 50 
3° 30 20 20 20 - 1 0 
- S i s - - [70 ] 40 30 
50 40 30 30 20 20 40 
50 40 30 30 30 40 40 
40 30 30 30 30 40 40 
40 50 40 +s +S +S 40 
3° 30 30 30 30 40 
i s 2° 30 30 2 ° [ 5 0 ] i s i s 30 +s i s -s 
50 50 50 60 70 80 70 
90 90 80 80 70 60 50 
30 30 30 40 50 60 60 
10 10 20 20 20 20 20 
30 40 50 50 50 [BO] 50 
JO 40 50 40 50 50 60 
i s +s +S 20 0 30 30 
90 90 60 30 30 40 
70 +S +s i s -s 30 40 
40 40 50 60 60 50 50 
30 40 40 40 50 40 40 
50 40 40 50 40 40 40 
70 70 50 30 40 40 50 
60 70 60 70 60 40 30 
30 20 30 20 20 30 30 
44 42 40 36 39 38 41 
27 2 5 26 27 25 28 30 
30 




5 0 _ 
30 20 50 +S 5 0 -
30 10 30 10 - S -
50 50 50 40 4 0 -
50 50 50 50 5 0 39 
40 [ 3 0 ] 20 10 2 0 42 
- S 30 20 20 2 0 2 1 




+S s 5 2 0 6 0 31 
40 40 40 50 4 0 37 
40 50 50 40 4 0 -
40 40 40 30 3 0 3 3 
I s - S 40 50 5 0 -
is +s 50 50 4 0 -
50 50 50 50 5 0 50 
50 50 50 40 4 0 6 1 
70 80 70 60 5 0 38 
40 40 40 40 - S -
40 60 6 0 50 4 0 -
60 70 7 0 70 - -
10 20 30 50 5 0 -
40 30 40 60 5 0 60 
40 40 40 30 10 -
60 40 40 50 40 43 
40 40 30 30 3 0 35 
40 40 30 30 3 0 42 
40 40 40 50 3 0 47 
20 30 40 30 3 0 49 
30 20 20 30 3 0 25 
41 40 41 41 3 7 
28 27 29 29 28 
69 
S e p t e m b e r 
Hour GMT О 1 2 3 4 5 6 7 8 9 10 И 
Day 
1. 30 3 0 30 3 0 40 40 6 0 50 40 [ 3 0 ] 30 30 
2 . 20 10 10 20 10 10 10 [10] 20 2 0 20 30 
3 . 60 50 50 40 40 50 7 0 70 60 5 0 50 [ 4 0 ] 
4 . 50 50 50 50 40 50 50 [40] - S ^ 0 50 50 
5 . +S 50 " 50 40 40 - S - S - - S - S 100 50 
6 . 40 3 0 10 20 30 30 6 0 70 100 8 0 70 60 
7 . 50 5 0 50 50 40 50 50 [40] 50 4 0 60 50 
8 . 40 40 40 40 40 40 50 50 [ 5 0 ] [ 6 0 ] 50 50 
9 . 30 30 30 3 0 40 50 6 0 70 70 [ 8 0 ] 80 80 
10. 40 40 30 30 30 40 5 0 60 70 [ 8 0 ] 80 70 
11. 20 20 30 30 40 40 5 0 50 [ 5 0 ] 4 0 30 30 
& % % 4S S 3 3 3 is 3 3 3 3 
14. 30 0 20 2 0 - 8 0 +S 0 [30] 90 +S +S 90 
15. 40 30 30 30 30 40 30 [30] [ 5 0 ] 40 40 $0 
16. Í S - S - S - S 30 +S 2 0 - S [ 6 0 ] - 3 0 - S - S 
17. 30 30 40 4 0 40 70 10 10 80 [ 6 0 ] 30 30 
18. 50 50 50 40 30 [30] 40 50 30 5 0 30 10 
19. 30 20 20 3 0 30 20 [ 3 0 ] - - 5 0 60 50 
2 0 . 40 40 40 40 40 50 5 0 50 50 [ 5 0 ] 50 6 0 
2 1 . 20 10 20 20 20 20 30 40 [ 4 0 ] 30 30 30 
22 . 20 30 20 3 0 30 30 30 [40] [ 4 0 ] 40 40 30 
2 3 . 20 20 О 0 10 О 0 [10] 20 2 0 20 20 
24 . 50 50 40 50 50 50 6 0 50 40 [ 3 0 ] 30 20 
25 . 30 40 50 5 0 50 40 40 30 30 20 [0 ] 40 
26 . 30 30 30 40 40 40 50 [50] - - 30 3 0 
2 7 . 40 40 40 40 40 30 40 [50] 30 30 40 40 
28 . 30 30 30 40 60 90 170 120 70 30 30 50 
29 . 50 40 40 5 0 50 50 6 0 70 [ 6 0 ] 50 40 40 
30 . 40 40 40 40 80 100 110 80 [ 6 0 ] 40 40 40 
31 . 
Means 35 33 30 3 5 33 42 47 49 52 40 43 4 3 
Number 27 28 29 28 29 26 28 25 25 26 27 28 
of d a y s 
70 
12 13 14 15 16 17 18 19 20 21 22 23 D a i l y 
means 
20 20 5° 30 30 30 40 30 30 3 1 20 30 i s i s is - S +S is +S 50 30 30 -
50 40 50 40 50 40 40 40 50 40 50 49 
50 40 50 50 50 50 50 40 40 40 50 is • 46 
40 50 40 40 40 30 30 +S 20 20 20 40 -
70 60 60 40 40 40 30 50 6 0 50 50 40 50 
- S 10 50 50 50 40 60 40 30 40 40 40 45 
50 50 50 50 60 70 60 60 50 40 40 40 49 
80 80 90 80 70 60 60 50 60 50 40 40 59 
60 50 40 30 30 40 40 40 30 30 30 30 45 
30 30 30 20 20 30 30 20 20 20 31 
20 3° 2° 10 20 10 30 30 30 is is -is - S i s i s 10 80 50 40 20 30 30 30 -
30 40 70 50 40 50 40 40 50 50 40 -
40 50 50 50 40 i s - S +S 30 40 30 4 20 -
10 110 60 70 50 50 30 50 60 40 50 30 -
0 10 - 3 0 - 1 0 10 20 20 20 20 30 40 50 27 
20 30 20 30 40 30 30 20 10 20 10 20 3 1 
50 40 50 50 50 60 50 50 40 40 40 40 -
60 60 60 50 50 50 50 50 50 40 40 20 48 
20 20 30 30 20 20 30 30 30 30 30 20 26 
30 30 30 30 30 40 30 30 30 20 20 30 30 
20 20 10 10 20 20 40 50 40 50 50 40 2 1 
20 20 20 20 20 10 10 20 20 20 30 30 32 
20 10 50 60 50 50 50 50 50 50 40 30 39 
10 10 10 10 0 10 10 30 30 60 50 50 -
[ 4 0 ] - 20 30 30 30 20 10 20 20 20 20 31 
50 40 30 20 30 30 40 40 40 30 30 30 48 
40 50 40 30 40 40 30 30 50 40 30 40 44 
50 50 60 60 50 40 30 20 20 20 10 10 47 
36 38 40 38 35 38 36 36 3 5 36 35 33 
28 28 28 28 29 28 28 27 29 30 29 28 
71 
O c t o b e r 
Hour GMT 
Day 
0 1 2 3 4 5 6 7 8 9 10 11 
1. 10 10 10 10 10 10 10 [ 2 0 ] 30 10 0 20 
2 . - 1 0 0 - 1 0 0 10 0 10 [ 2 0 ] [ 4 0 ] 60 3 0 30 
3 . 10 20 [ 2 0 ] - - - - [ 4 0 ] - 50 70 50 
4 . 20 20 2 0 10 20 10 10 10 30 30 [ 3 0 ] 30 
5 . 20 20 20 20 20 10 0 - 1 0 0 20 [ 3 0 ] 40 
6 . 0 40 6 0 60 50 - 3 0 i s - S - s 20 0 0 
7 . 0 20 [ 3 0 ] 40 30 [ 5 0 ] 40 
8 . i s i s i s - s i s i s 20 50 30 30 2 0 [ 3 0 ] 
9. 40 30 30 30 20 30 40 50 50 60 [ 6 0 ] 70 
10. 50 40 40 40 40 40 50 [ 5 0 ] [40 ] 40 50 30 
11. 40 30 3 0 20 10 10 40 50 30 30 [ 2 0 ] 20 
12. 20 30 3 0 30 40 50 40 [ 5 0 ] [ 3 0 ] 20 3 0 40 
13. 40 30 40 30 40 20 50 3 0 20 30 [ 3 0 ] 30 
14. - 2 0 - 3 0 2 0 10 - 1 0 - 3 0 - 2 0 10 [ 2 0 ] 20 6 0 50 
15. 30 20 • 3 0 20 10 20 30 10 [ 4 0 ] 40 40 40 
16. 30 40 40 40 50 60 70 80 50 [ 4 0 ] [ 4 0 ] 40 
17. 0 10 10 30 30 30 30 - - 50 50 50 
18. 10 40 50 60 60 50 80 100 [ 8 0 ] 80 70 60 
19. 70 60 50 50 50 50 50 90 [50] 30 0 50 
2 0 . - 1 0 - 3 0 - 2 0 - 2 0 - 2 0 - 2 0 - 3 0 - 4 0 - 4 0 - 3 0 - 4 0 - 4 0 
21 . - 2 0 - 1 0 0 - 1 0 - 2 0 0 40 9 0 [ 7 0 ] [ 1 2 0 ] 100 70 
22 . 40 40 4 0 50 40 50 50 50 40 30 [ 4 0 ] 30 
23 . 30 30 20 20 30 20 0 - 1 0 - 1 0 - 1 0 [ - 1 0 ] 20 
24 . 70 70 40 60 40 40 60 30 [20] [ 3 0 ] 30 30 
2 5 . 20 10 10 - 1 0 20 30 40 50 - [ 5 0 ] 40 40 
2 6 . 70 80 80 60 60 60 80 6 0 [60] [ 4 0 ] 30 30 
2 7 . 50 40 3 0 40 30 40 10 0 - 1 0 10 [ 5 0 ] 60 
28 . 10 20 20 20 20 40 50 50 [ 5 0 ] 80 70 30 
29 . - - - - - - - - - - - -
30 . - - - - - - - - - - - -
3 1 . 30 40 40 30 30 40 40 7 0 - 80 7 0 70 
Means 24 26 28 26 26 24 32 38 32 38 37 37 
Number 28 28 28 27 27 27 27 27 24 29 29 29 
o f d a y s 
7 2 
12 13 14 15 16 17 18 19 20 21 2 2 23 D a i l y 
means 
20 20 10 20 10 2 0 30 30 10 10 2 0 0 15 
2 0 30 40 30 30 . 30 40 30 30 ,20 3 0 20 22 
50 40 30 20 20 30 40 40 20 30 3 0 30 -
30 30 30 30 30 40 30 20 20 20 3 0 30 24 
30 30 20 30 20 20 - 4 0 - 5 0 - 3 0 - 3 0 - 5 0 - 3 0 5 
30 40 50 50 60 50 5° 60 50 -
10 - 1 0 0 - 3 0 - 3 0 - s -S i s - s i s - S -
30 30 40 30 40 5 0 50 70 60 50 5 0 50 -
7 0 70 60 60 60 6 0 60 50 60 60 5 0 50 51 
50 70 80 70 80 8 0 60 60 60 90 8 0 50 56 
20 20 10 10 30 2 0 30 40 20 30 3 0 10 25 
30 50 50 30 10 50 70 50 60 80 5 0 40 41 
40 30 30 40 70 7 0 60 40 20 10 20 0 34 
50 50 50 40 30 30 30 20 20 30 3 0 30 20 
50 40 50 40 40 4 0 40 40 40 40 4 0 40 35 
50 50 40 40 40 40 40 30 10 10 0 0 39 
6 0 50 +S i s 50 40 50 20 10 - 1 0 - 2 0 50 -
70 80 70 70 80 9 0 90 100 90 80 5 0 50 69 
50 50 30 30 ,50 50 40 40 - 4 0 - 3 0 - 1 0 10 36 
- 4 0 - 5 0 - 3 0 - 3 0 - 2 0 - 4 0 - 5 0 - 4 0 - 5 0 - 4 0 - 1 0 0 - 3 0 - 3 6 
6 0 70 60 50 60 6 0 50 50 50 40 5 0 50 45 
40 30 10 0 30 2 0 30 20 30 30 10 20 32 
40 40 20 10 20 20 - 2 0 20 20 20 5 0 70 18 
10 20 10 10 20 3 0 50 30 50 40 3 0 30 3 5 
40 50 60 90 70 70 60 50 40 40 4 0 60 42 
30 30 40 50 50 3 0 40 40 40 50 5 0 60 51 
50 50 50 30 30 3 0 40 40 10 - 1 0 - 3 0 0 27 
20 40 40 40 40 60 60 70 80 50 7 0 100 47 
_ _ _ _ _ _ _ _ - [30] 3 0 30 -
7 0 70 60 70 70 80 70 40 30 20 3 0 20 5 1 
37 39 36 33 38 42 39 36 29 28 2 5 31 
29 29 28 28 29 28 28 28 28 29 2 9 29 
73 
November 
Hour GMT O l 2 3 4 5 6 7 8 9 10 11 
Day 
1. 30 30 3 0 30 30 6 0 70 70 [ 8 0 ] [901 7 0 60 
2 . 7 0 80 8 0 80 70 6 0 40 60 90 80 [ 6 0 ] [ 6 0 ] 
3 . 20 10 2 0 20 30 20 20 30 40 80 4 0 40 
4 . 60 60 6 0 40 40 3 0 30 40 [ 7 0 ] 70 8 0 90 
5 . 60 60 6 0 40 60 40 60 60 70 6 0 6 0 70 
6 . 50 40 50 40 60 6 0 70 80 70 80 [ 7 0 ] 60 
7 . 60 60 4 0 50 50 5 0 50 50 50 50 - 80 
8 . 40 40 3 0 30 30 30 20 30 - 50 5 0 60 
9 . 40 30 3 0 30 40 60 40 30 [ 1 0 ] - 6 0 - 5 0 - 3 0 
10. - 2 0 - 2 0 - 1 0 О - 2 0 - 2 0 -20 - 2 0 - 4 0 - 4 0 [ - 2 0 ] 30 
И . 10 О - 2 0 - 5 0 - 3 0 - 1 0 - 1 0 - 7 0 - 7 0 1 - 3 0 ] - 3 0 - 2 0 
12. - 3 0 - 2 0 - 3 0 - 4 0 - 4 0 - 2 0 - 2 0 - 3 0 - 3 0 - 3 0 [ - 4 0 ] [ - 2 0 ] 
13. 0 0 0 0 - 1 0 - 2 0 0 - 1 0 - 1 0 10 О [ - 1 0 ] 
14. - 1 0 О О 10 [ 1 0 ] - [20] [ 4 0 ] - 60 6 0 60 
15. 10 50 6 0 50 50 60 70 6 0 70 7 0 [ 7 0 ] 70 
16. 80 70 6 0 50 50 50 70 80 90 70 [ 6 0 ] 70 
17. 10 О 10 0 20 30 40 50 40 50 [ 6 0 ] 70 
18. 210 190 160 120 220 250 210 180 110 60 [ 9 0 ] 80 
19. 30 10 2 0 10 10 10 - S О 10 30 [ 6 0 ] 60 
20 . 30 20 10 [20] [ 2 0 ] [ 1 0 ] 20 2 0 40 50 [ 6 0 ] 60 
21 . 70 70 6 0 60 60 50 20 0 - 10 10 60 . 
22 . 10 10 10 10 10 10 10 - 1 0 0 10 10 20 
23 . 60 60 6 0 70 70 60 60 - - 100 [ 9 0 ] [ 1 1 0 ] 
24 . 70 80 8 0 70 60 70 50 9 0 120 130 [ 9 0 ] [50 ] 
25 . 40 40 ' 3 0 50 50 70 30 40 50 - - 3 0 - 1 0 
26 . 30 30 - 1 0 0 10 10 - 1 0 10 10 10 2 0 О 
27 . О 10 3 0 20 20 20 20 30 50 50 6 0 [ 6 0 ] 
28 . 30 40 40 50 50 50 50 7 0 - 90 9 0 90 
29 . 60 60 5 0 60 60 70 70 8 0 50 50 [ 5 0 ] 50 
30 . 20 10 30 40 40 40 50 50 50 50 [ 5 0 ] [50 ] 
31. 
Means 38 37 3 5 32 37 41 39 38 41 45 41 47 
Number 30 30 3 0 30 30 29 29 2 9 25 29 2 9 30 
o f d a y s 
74 
12 13 14 15 16 17 18 19 20 21 22 23 D a i l y 
means 
60 60 60 70 60 40 60 _ 40 40 6 0 40 54 
60 40 40 60 70 80 80 80 70 60 3 0 30 64 
[ 6 0 ] 60 70 80 80 100 90 9 0 110 110 9 0 60 57 
90 110 110 100 80 80 80 70 70 60 8 0 7 0 70 
[ 7 0 ] 70 60 40 60 60 70 10 - 1 0 - 1 0 30 60 50 
70 50 50 30 40 40 50 6 0 60 60 50 50 59 
+S +S +S 90 100 80 80 80 80 70 6 0 50 -
60 50 50 60 60 60 70 80 50 80 5 0 40 49 
- 3 0 - 2 0 0 0 20 20 30 30 20 - 2 0 2 0 - 1 0 10 
40 60 20 - 3 0 - 5 0 - 1 0 - 2 0 - 2 0 - 1 0 - 2 0 - 4 0 - 2 0 - 1 3 
0 20 20 10 10 - 1 0 20 - 2 0 0 - 1 0 - 1 0 - 1 0 - 1 3 
- 3 0 - 3 0 [ - 3 0 ] - 3 0 - 1 0 - 1 0 - 1 0 2 0 10 10 - 1 0 - 1 0 - 2 0 
- 2 0 - 6 0 - S 30 10 - S 70 +S 5° - 2 0 - 1 0 -
70 70 6 0 60 70 70 is 10 - 1 0 is +S +S -
70 70 60 60 70 80 110 100 100 110 9 0 70 70 
60 80 70 30 50 50 70 60 50 30 10 30 58 
90 100 80 50 70 90 100 110 70 80 140 210 65 
60 70 60 60 90 6 0 70 40 100 120 50 40 113 
60 50 60 60 60 70 70 70 60 40 40 40 40 
50 60 6 0 50 60 [ 6 0 ] 100 100 100 90 80 80 . 52 
10 - S - S 100 - 5 0 +s - S - S - - 1 0 - 1 0 0 -
20 20 20 20 30 30 30 30 - 60 6 0 60 21 
110 120 120 110 110 130 90 80 100 120 100 90 -
70 40 70 100 100 70 90 7 0 100 60 5 0 40 76 
- 3 0 0 20 +S 30 80 160 60 0 - 4 0 - 1 0 50 31 
50 60 80 110 110 120 150 90 80 50 6 0 50 47 
50 50 50 70 100 120 100 [ 1 2 0 ] 100 70 40 30 53 
80 80 70 70 70 80 70 80 70 70 6 0 50 6 5 
50 50 70 50 60 60 60 50 50 50 30 20 55 
5 0 50 60 60 .50 40 50 40 20 0 3 0 - 3 0 38 
47 49 54 54 54 62 71 59 57 47 42 40 





0 1 2 3 4 5 6 7 8 9 10 11 
1. - 4 0 - 5 0 - 5 0 - 6 0 - 5 0 - 2 0 - 2 0 - 3 0 - 2 0 - 2 0 [ - 3 0 ] - 2 0 
2 . - 3 0 - 2 0 20 20 40 30 30 10 [ 6 0 ] 110 9 0 - 2 0 
3 . - 1 0 50 20 40 60 7 0 80 [ 7 0 ] [ 7 0 ] 80 6 0 50 
4 . 6 0 40 40 50 50 30 40 [ 5 0 ] 50 70 
5 . 30 50 is - S 6 0 50 [ 6 0 ] [ 6 0 ] 70 7 0 70 
6 . 0 30 is -s 50 5 0 50 60 80 60 7 0 [ 7 0 ] 
7. 30 - 2 0 - 2 0 20 10 30 0 30 80 [ 5 0 ] [ 5 0 ] 
8. - S -S 3 0 20 10 10 10 40 60 50 [ 5 0 ] 50 
9. 20 20 2 0 40 60 110 +s +S +S 30 - 10 
10. 5 0 50 40 40 40 5 0 50 70 80 80 [ 4 0 ] 20 
11 . 0 10 10 10 20 2 0 20 20 20 30 [ 3 0 ] [ 1 0 ] 
12 . 50 40 40 40 100 100 30 [ 3 0 ] - 60 30 40 
13 . 30 40 30 20 40 30 3 0 50 5 0 60 
14. 50 30 30 40 is is 50 40 [ 4 0 ] [70 ] 110 70 
15 . 50 50 6 0 60 60 6 0 60 60 9 0 [70] 7 0 60 
16. - S - S 20 50 60 80 100 100 9 0 [90] 100 90 
17. 80 60 50 40 50 40 30 40 50 70 90 [ 1 0 0 ] 
18. 40 60 6 0 70 70 6 0 50 +S 0 - 50 
19. 40 0 - 5 0 - 5 0 - 2 0 - 7 0 -s is - 1 0 
2 0 . 50 50 50 40 50 40 60 30 is is is [ 4 0 ] 
2 1 . 40 40 60 70 80 9 0 ' 80 70 7 0 60 8 0 [ 8 0 ] 
2 2 . 0 20 6 0 50 60 7 0 60 50 [ 8 0 ] [ 9 0 ] 110 120 
2 3 . 60 60 50 60 70 7 0 60 90 110 100 [ 1 3 0 ] 140 
2 4 . 40 30 40 40 50 40 50 50 40 50 6 0 70 
2 5 . 20 30 6 0 50 50 50 50 50 [ 6 0 ] 60 7 0 80 
2 6 . 60 70 6 0 60 50 60 80 90 110 - [ 1 3 0 ] 160 
2 7 . 50 50 50 50 40 5 0 80 60 60 60 7 0 [ 8 0 ] 
2 8 . 50 0 0 20 30 40 50 70 60 70 [ 6 0 ] 60 
2 9 . 60 60 50 60 60 60 50 40 60 [ 8 0 ] 7 0 60 
3 0 . 60 60 5 0 40 50 6 0 60 60 80 70 [ 6 0 ] 60 
3 1 . 160 160 +s +S +S 160 +S 160 120 80 [ 8 0 ] 80 
Means 38 38 31 33 44 51 50 51 6 3 63 6 9 60 
Number 29 29 28 28 28 3 0 28 29 26 28 27 31 
o f d a y s 
-
76 
12 13 14 15 16 17 18 19 20 21 22 23 D a i l y 
means 
- 2 0 - 3 0 0 10 - 3 0 0 20 - 3 0 - 2 0 - 1 0 0 20 - 2 1 
- S - s - s -S - S - S -S 0 50 50 40 - 1 0 -
50 5 0 50 50 60 80 70 60 70 70 60 50 57 
7 0 50 10 - 1 0 0 - 1 0 - 3 0 [ - 2 0 ] - 3 0 - 7 0 - 5 0 - 1 0 18 
7 0 80 80 90 80 90 80 20 - 7 0 - 1 1 0 - 2 0 0 -
í 6 0 ] 70 60 60 60 70 70 70 70 40 30 30 -
40 50 50 30 30 40 40 60 90 50 3 0 70 36 
50 60 70 80 80 80 70 60 50 40 30 -
i s 20 50 50 60 80 100 90 70 60 50 60 -
20 30 20 - 1 0 - 3 0 - 6 0 10 0 10 - 2 0 - 2 0 - 5 0 21 
20 50 60 60 70 70 60 60 50 50 [ 4 0 ] - 34 
30 50 50 50 50 50 50 40 50 60 40 40 49 
- [ 5 0 ] - 50 80 90 80 80 80 60 6 0 60 -
6 0 50 50 40 50 60 60 50 50 20 2 0 30 -
6 0 40 40 40 20 10 30 40 10 20 - S - S -
9 0 90 80 70 60 50 50 70 80 90 7 0 60 -
9 0 50 60 70 80 100 100 120 140 120 7 0 20 72 
3 0 7 0 70 50 50 50 50 40 40 50 40 40 -
6 0 7 0 100 100 100 90 100 100 50 50 50 50 -
80 90 70 60 80 90 90 90 80 60 50 50 -
180] 90 100 100 100 100 90 40 20 40 20 10 67 
120 110 100 100 140 120 100 120 100 90 80 60 84 
140 130 100 130 150 i s 60 120 140 140 2 ° 60 98 
9 0 [ 1 0 0 ] 80 90 100 70 60 i s i s -s - S - S — 
8 0 90 100 90 100 90 110 100 90 80 100 80 73 
110 100 70 90 100 110 [ 1 0 0 ] 80 100 100 80 60 88 
70 70 50 60 60 80 90 110 110 80 10 30 63 
70 70 90 80 70 80 90 70 70 70 70 40 58 
6 0 60 60 60 80 130 140 130 110 110 8 0 60 75 
70 70 80 80 90 110 80 100 120 110 170 160 81 
9 0 80 80 70 50 40 40 30 40 40 40 40 




52 46 41 
28 30 29 30 30 29 30 30 30 30 29 28 
I . H o u r l y means o f t h e 
J a n u a r y 
Hour GMT 
Day 
0 1 2 3 4 5 6 7 8 9 10 11 
40 40 40 40 40 40 40 40 [ 4 0 ] 60 60 50 
20 10 0 20 30 10 0 [ 3 0 ] 70 80 80 60 
60 50 40 70 30 20 50 40 30 50 [ 6 0 ] [ 6 0 ] 
10 - 2 0 10 0 80 50 30 20 80 140 [ 1 0 0 ] 180 
150 100 130 160 170 140 120 90 80 100 [ 7 0 ] 80 
50 30 10 0 50 20 40 40 20 20 50 50 
20 30 50 60 60 50 50 60 60 60 [ 4 0 ] 10 
[ 3 0 ] - - - - - - - - - [ 5 0 ] 10 
50 30 40 60 60 60 70 [ 8 0 ] - 50 60 60 
60 40 40 20 20 - 6 0 50 10 100 [110] 50 100 
30 20 0 10 10 30 60 70 40 - 30 70 
50 40 30 30 30 30 50 40 [ 4 0 ] - 20 - 4 0 
- 2 0 0 0 - 2 0 20 40 50 20 30 30 90 [ 7 0 ] 
60 90 7 0 50 50 40 50 60 70 70 70 [ 8 0 ] 
20 30 3 0 40 40 50 50 50 60 60 - 60 
60 50 6 0 60 70 100 90 [ 9 0 ] - - 80 80 
50 50 5 0 60 70 80 90 110 120 110 [ 8 0 ] 80 
70 80 6 0 60 60 60 30 0 50 30 [ 4 0 ] 70 
70 60 6 0 70 80 70 100 90 90 [110] 100 80 
70 80 7 0 70 70 50 110 120 120 [40] [ 5 0 ] 40 
0 10 - 1 0 - 1 0 - 3 0 - 5 0 0 0 - 2 0 - 4 0 - 5 0 -
- 1 0 0 2 0 20 50 50 70 50 30 20 30 [ 5 0 ] 
90 70 7 0 60 70 70 60 [ 5 0 ] - 30 60 70 
70 60 50 60 70 60 70 50 70 70 50 40 
40 50 40 40 40 40 40 40 [ 3 0 ] 50 60 40 
30 30 2 0 20 30 20 20 20 10 20 [ 3 0 ] [ 4 0 ] 
60 70 8 0 60 60 70 60 70 90 70 [ 6 0 ] 40 
- 2 0 - 2 0 - 2 0 - 5 0 - 2 0 - 2 0 - 2 0 10 - 2 0 10 10 - 1 0 
50 110 7 0 60 30 30 40 40 20 30 [ 2 0 ] 20 
70 70 30 20 50 80 70 [ 5 0 ] 30 20 20 50 
80 80 80 90 10 120 170 +S 120 120 [ 9 0 ] 70 
46 45 41 41 47 45 57 50 54 56 52 55 























2 3 . 
2 4 . 
2 5 . 
2 6 . 




3 1 . 
Means 
Number 
o f d a y s 
78 
p o t e n t i a l g r a d i e n t f o r 1989 
12 13 14 15 16 17 18 19 20 2 1 22 23 D a i l y 
means 
50 50 60 70 60 80 80 6 0 50 40 20 10 48 
[ 7 0 ] 7 0 8 0 50 90 100 120 120 110 9 0 60 50 59 
70 80 40 50 50 40 20 2 0 20 40 20 20 43 
70 50 9 0 60 70 60 30 40 20 50 90 70 58 
70 30 20 30 10 60 20 60 80 100 60 40 82 
10 - 6 0 - 6 0 60 ±S 20 10 60 70 7 0 40 30 27 
+S +S ±S ±S 10 10 50 - 1 0 10 20 10 20 -
- -
- - 40 40 50 30 80 30 20 20 -
60 50 30 40 60 50 60 80 80 7 0 70 70 58 
9 0 110 120 130 140 150 70 60 20 20 60 30 64 
80 9 0 9 0 90 90 90 80 100 60 7 0 50 50 57 
- 3 0 90 9 0 90 20 70 60 2 0 20 2 0 70 30 38 
[ 7 0 ] 50 50 60 7 0 70 100 110 90 80 70 50 49 
70 110 130 170 +S +S +s +S 130 130 100 30 -
70 60 7 0 90 80 100 90 110 80 7 0 70 70 63 
70 80 60 60 100 140 130 90 80 6 0 50 50 -
100 100 100 90 90 100 100 90 80 9 0 90 60 85 
6 0 70 6 0 50 50 70 80 7 0 70 7 0 80 70 59 
70 70 6 0 90 90 110 120 110 120 110 90 70 87 
30 20 0 10 0 70 50 10 40 90 40 30 53 
10 30 10 50 90 90 30 20 10 0 - 1 0 10 60 
50 50 50 40 50 80 50 50 50 50 60 60 43 
70 80 7 0 80 100 80 120 130 120 120 100 80 80 
[ 2 0 ] 30 30 50 30 10 10 20 30 30 50 40 45 
40 50 50 50 50 40 50 70 40 40 40 30 44 
50 50 40 40 40 40 40 2 0 30 40 20 30 30 
6 0 80 8 0 60 50 40 30 30 20 10 0 - 1 0 52 
- 20 40 20 20 80 130 50 50 50 20 90 17 
40 50 5 0 40 SO 80 90 80 GO 60 40 60 51 
80 80 70 70 60 80 90 110 80 120 100 90 66 
80 100 no 100 80 90 80 60 50 80 40 40 81 
56 60 58 65 60 71 68 62 60 * 64 55 45 





0 1 2 3 4 5 6 7 8 9 10 11 
1. 5 0 30 30 40 30 20 30 20 40 60 [ 4 0 ] 5 0 
2 . 0 20 0 0 - 2 0 - 4 0 - 4 0 - 6 0 - 4 0 - 3 0 [ - 4 0 ] - 3 0 
3 . 10 - 1 0 10 - 3 0 10 60 30 40 40 50 [ 5 0 ] 40 
4 . 6 0 60 50 40 40 40 40 50 3 0 0 [ 2 0 ] [ 2 0 ] 
5 . 2 0 50 20 20 50 50 40 40 4 0 40 - 5 0 
6 . 2 0 20 20 30 30 10 30 [10] - 50 40 5 0 
7 . 5 0 60 50 50 50 6 0 70 80 90 90 80 6 0 
8 . 180 170 140 180 +S +S +S +S +S +S +S 120 
9 . 2 0 10 30 40 - 2 0 10 20 40 5 0 [ 1 0 ] [ 5 0 ] 2 0 
10. 4 0 40 20 2 0 30 30 30 30 2 0 [ 2 0 ] 40 5 0 
11. 3 0 30 20 2 0 40 20 10 10 2 0 40 [ 5 0 ] 6 0 
12. 6 0 80 70 6 0 40 20 30 0 3 0 10 [ 3 0 ] [ 5 0 ] 
13. 2 0 20 30 40 50 40 50 [50] - 40 4 0 40 
14. 4 0 40 30 30 40 40 40 50 20 20 [ 3 0 ] 20 
15. ±S +S 40 50 60 ±S 60 ±S +S 30 [ 1 0 ] 5 0 
16. 3 0 40 40 40 40 30 30 40 4 0 40 - 4 0 
17. 3 0 30 30 40 40 40 40 50 5 0 50 50 -
18. 2 0 30 20 30 20 30 70 60 [ 6 0 ] 60 7 0 8 0 
19. 3 0 - 1 0 - 1 0 2 0 - 2 0 30 - 2 0 - 8 0 3 0 +S +S -
2 0 . 2 0 20 20 40 40 50 50 50 - 50 30 40 
21 . 5 0 30 40 40 40 - 5 0 - 1 0 40 - s ±S [ 8 0 ] 5 0 
2 2 . 9 0 100 80 7 0 50 40 60 60 8 0 60 [ 5 0 ] 5 0 
2 3 . 2 0 20 20 20 10 - 1 0 0 20 3 0 10 [ 2 0 ] 40 
2 4 . 9 0 160 +S 120 - 1 0 0 30 40 40 50 [ 6 0 ] 6 0 
2 5 . 4 0 40 30 30 40 3 0 30 40 5 0 50 [ 5 0 ] 50 
2 6 . 4 0 40 40 40 30 ±S - S - 1 0 - S - S - S - 2 0 
2 7 . 4 0 40 30 30 30 5 0 50 70 - 60 6 0 50 
2 8 . 5 0 50 40 30 40 5 0 50 90 [ 7 0 ] 80 7 0 6 0 
2 9 . 
3 0 . 
3 1 . 
Means 4 3 45 35 41 29 26 32 32 38 39 43 44 
Number 2 7 27 27 28 27 2 5 26 26 2 1 24 2 3 26 
o f d a y s 
80 
12 13 14 15 16 17 18 19 20 21 22 23 D a i l y 
means 
50 7 0 70 10 40 50 0 0 30 0 10 10 33 
- 1 0 0 10 0 10 10 50 30 30 20 30 30 - 3 
50 50 50 30 50 50 50 70 80 70 80 80 42 
40 40 30 40 50 40 40 20 20 30 10 40 35 
60 60 60 50 40 60 40 50 30 20 30 30 41 
60 70 80 80 100 100 110 120 110 90 70 60 59 
60 60 60 60 60 70 90 90 90 70 60 120 70 
80 +S 90 110 170 170 110 100 70 . 30 70 20 -
20 40 50 50 40 10 40 40 40 50 40 40 31 
50 [ 4 0 ] 40 50 50 40 30 30 20 10 0 20 31 
70 70 60 50 30 30 20 30 60 40 50 60 38 
60 6 0 50 50 40 40 50 30 50 40 60 30 43 
50 ±S ±S 20 20 50 60 60 60 50 40 40 41 
40 6 0 50 50 70 140 80 60 70 60 60 60 50 
50 60 60 60 60 70 70 60 50 60 50 30 -
40 6 0 60 6 0 70 60 60 60 60 60 50 40 47 
60 50 40 3 0 30 50 70 50 30 40 40 40 43 
80 60 80 6 0 50 90 80 50 50 0 10 60 51 
10 60 60 40 20 10 60 60 50 50 40 40 -
40 50 70 6 0 60 70 70 60 70 40 10 30 45 
- 1 0 - 3 0 - 4 0 - 2 0 0 60 70 40 20 80 100 100 -
50 50 40 40 40 30 30 10 10 40 30 40 50 
50 40 40 30 50 50 40 40 40 40 30 40 29 
60 70 50 50 60 70 70 70 60 50 40 40 58 
50 10 - s - S +S 10 20 30 30 30 30 40 -
±S 50 50 40 40 50 60 50 50 40 50 40 -
60 60 50 6 0 60 70 80 70 70 60 60 60 55 
40 40 30 20 20 50 40 40 30 60 50 50 48 
47 48 50 44 49 57 57 51 49 44 43 46 





0 1 2 3 4 5 6 7 8 9 10 11 
1. 5 0 30 40 40 50 6 0 60 100 80 [ 5 0 ] [ 5 0 ] 50 
2 . 0 30 40 50 70 6 0 50 60 - 50 40 50 
3 . 4 0 40 40 40 30 40 50 20 [ 1 0 ] [ 8 0 ] 60 20 
4 . - 1 0 0 - 2 0 +5 +S ±S ±S +S - S 20 - 20 50 
5 . 40 50 50 50 40 6 0 70 80 - 80 100 90 
G. 3 0 30 30 40 40 40 40 [40] - 70 70 70 
7 . 3 0 20 30 40 40 40 50 70 70 [ 6 0 ] 70 60 
8 . 6 0 40 40 40 40 5 0 50 50 60 50 [ 3 0 ] 90 
9 . 3 0 30 30 40 40 40 30 20 30 40 20 [ 3 0 ] 
10. 2 0 20 30 30 40 40 60 50 [ 6 0 ] 60 60 7 0 
11. 40 40 40 30 40 20 40 40 40 40 30 [ 4 0 ] 
12. 2 0 20 20 0 0 10 0 - 1 0 0 20 20 [ 2 0 ] 
13. 4 0 40 100 100 50 10 30 20 [ 0 ] [ 2 0 ] 30 40 
14. ±S ±S +S - S 40 ±S 40 40 50 50 [ 5 0 ] 50 
15. 3 0 40 40 30 30 40 50 40 50 60 50 [ 6 0 ] 
16. 5 0 60 50 50 50 6 0 70 80 70 60 60 160] 
17. 40 30 20 20 30 40 40 40 60 [50] 60 50 
18. 2 0 30 30 30 20 10 0 10 20 20 [ 3 0 ] 30 
19. 3 0 30 40 80 20 50 50 60 - 80 90 90 
2 0 . 4 0 60 60 40 0 10 10 [ 0 ] [ - 1 0 ] - 3 0 - 2 0 - 1 0 
2 1 . 40 90 80 80 +S +S 30 40 20 - 9 0 20 120 
2 2 . 7 0 80 80 80 80 80 90 120 [ 1 ООН 100] 170] 60 
2 3 . 6 0 60 40 40 60 40 40 40 40 [ 9 0 ] [ 6 0 ] +S 
2 4 . 40 40 40 60 60 80 80 110 [ 9 0 ] 70 70 70 
2 5 . 7 0 60 60 60 60 7 0 80 70 60 - [ 6 0 ] 70 
26 . - 6 0 20 20 20 20 40 90 110 [ 1 1 0 ] [ 1 1 0 ] 110 100 
2 7 . 6 0 50 50 60 50 50 60 60 60 60 [ 6 0 ] [ 7 0 ] 
2 8 . 30 30 30 30 30 30 50 60 60 60 70 80 
2 9 . 4 0 70 80 80 60 7 0 110 [ 1 0 0 ] [ 7 0 ] 80 70 60 
30 . 4 0 10 - 1 0 20 30 6 0 70 70 40 30 40 [ 5 0 ] 
3 1 . 3 0 20 20 20 20 40 50 50 50 [ 6 0 ] 50 50 
Means 3 1 38 42 45 39 44 51 55 49 51 52 58 
Number 3 0 30 29 29 29 28 30 30 27 29 31 30 
o f d a y s 
82 
12 13 14 15 16 17 18 19 20 2 1 22 23 D a i l y 
means 
40 40 30 20 20 40 60 60 60 5 0 20 50 48 
50 [ 5 0 ] [ 4 0 ] 50 5 0 80 80 120 120 5 0 40 50 56 
+S ±S - S - 3 0 3 0 - 9 0 50 90 70 130 70 - 1 0 0 -
60 6 0 20 ±S 30 50 60 ±S 50 6 0 50 50 -
70 7 0 70 60 7 0 70 80 90 70 40 40 40 64 
50 40 40 40 40 50 60 40 40 40 30 30 44 
60 6 0 50 40 40 50 90 80 70 7 0 50 40 53 
- 2 0 0 +S ±S 2 0 80 20 40 40 3 0 30 20 -
20 3 0 30 40 40 40 40 20 20 2 0 - 2 0 - 1 0 27 
90 100 90 100 100 110 100 90 60 50 40 50 63 
[401 0 30 30 2 0 10 - 1 0 - 1 0 - 2 0 - 2 0 - 2 0 10 21 
[ 3 0 ] 40 80 - 3 0 0 0 - 4 0 - 2 0 - 5 0 - 2 0 - 6 0 - 2 0 1 
60 5 0 50 50 5 0 60 60 50 40 ±S +S ±S -
50 6 0 50 50 50 70 70 80 60 40 30 30 -
70 6 0 50 40 40 30 30 60 70 +S 50 60 47 
70 7 0 50 30 40 30 30 40 40 3 0 40 30 51 
40 30 30 30 40 50 40 50 40 20 20 30 38 
10 40 0 20 10 10 20 10 20 2 0 40 20 20 
90 9 0 100 110 120 110 120 80 80 6 0 50 50 74 
20 30 30 30 30 40 0 30 40 9 0 0 10 21 
- 3 0 - 3 0 - 1 1 0 0 2 0 80 90 110 90 7 0 60 80 -
40 6 0 70 80 80 80 130 110 90 7 0 60 60 81 
±S ±S 0 20 10 60 70 60 70 7 0 60 70 -
70 7 0 70 60 7 0 70 80 80 80 7 0 70 70 70 
70 6 0 60 70 7 0 80 60 30 - S - S - 6 0 - S -
100 100 100 120 100 70 60 90 80 8 0 70 70 72 
90 9 0 80 80 80 80 80 80 70 6 0 50 50 66 
80 8 0 70 70 7 0 70 60 60 10 2 0 20 30 50 
60 40 30 +S ±S +S ±S 40 50 2 0 10 30 -
50 6 0 30 30 40 60 40 30 40 40 30 30 39 
50 50 40 40 6 0 60 60 60 60 5 0 50 50 45 
51 52 44 45 48 53 56 58 52 47 31 34 
29 29 29 28 3 0 30 30 30 30 28 30 29 
83 
April 
Hour GMT 0 1 2 3 4 5 6 7 8 9 10 11 
Day 
1. 50 50 50 50 50 60 160] - 90 90 90 50 
2 . - 3 0 - 5 0 0 30 40 50 60 40 10 40 ( 6 0 ] 30 
3 . 3 0 30 20 10 0 0 0 - 2 0 - - 1 0 - 3 0 20 
4 . - S 30 40 20 20 50 30 [30] 2 0 40 10 3 0 
5 . 80 80 70 90 70 40 100 [60] 30 +S +S 50 
6 . 20 30 - 30 40 40 50 60 [60] 50 60 60 40 
7 . 40 50 40 50 50 40 30 - 30 - 4 0 40 50 
8 . 30 30 20 30 40 40 40 60 - 60 60 60 
9 . 40 30 30 30 30 40 40 50 50 [ 3 0 ] 40 40 
10. 30 20 20 30 40 40 60 60 - 60 60 6 0 
11. 60 60 60 60 50 70 70 80 - [ 7 0 ] 60 50 
12. 20 20 30 30 40 50 50 50 [ 5 0 ] 50 40 30 
13. 30 30 20 20 20 30 30 30 40 - 30 30 
14. 10 20 10 20 30 30 40 30 20 [ 1 0 ] - 1 0 0 
15. ±S +S - S 10 10 - S 20 - 2 0 ±S +S - 2 0 20 
16. - 1 0 - 1 0 - 1 0 - 1 0 - 1 0 0 - - - - - [ 5 0 ] 
17. 10 0 10 20 20 30 40 - [ 4 0 ] 30 40 50 
18. 30 30 40 30 40 20 80 +S 10 50 40 40 
19. 30 30 30 30 20 30 20 20 - - 1 0 10 0 
20 . 10 20 30 20 20 +S 30 50 50 [ 3 0 ] 40 40 
21 . _ _ _ _ _ _ _ _ _ 50 60 60 
22 . 30 10 20 30 40 40 50 [50] - S ±S - S 70 
23 . 50 30 30 30 30 30 60 40 6 0 [ 4 0 ] 30 2 0 
24 . 30 20 20 20 20 20 30 - [ 6 0 ] 60 60 6 0 
2 5 . 40 30 30 20 30 30 10 20 [ 2 0 ] [ 2 0 ] 20 30 
26 . 40 40 50 60 60 50 60 60 [ 5 0 ] 50 50 50 
2 8 . - - - - - - - - - - - -
29 . - - - - - - - - - - - -
30 . _ _ _ _ _ _ _ _ _ 30 +S ±S 
31 . 
Means 29 26 29 31 32 37 45 38 4 0 37 38 40 
Number 2 3 24 24 25 25 23 24 20 17 22 23 26 
o f d a y s 
84 
12 13 14 15 16 17 18 19 20 21 22 23 D a l l y 
means 
60 ±S ±S ±S ±S ±S ±S ±5 ±S - S ±S +S -
60 60 60 6 0 60 60 40 50 50 40 30 30 37 
30 10 - 1 0 - 1 0 60 50 30 10 40 - 4 0 10 10 10 
40 50 50 60 60 60 50 60 60 50 60 70 43 
50 50 50 50 60 60 60 60 60 50 50 40 -
50 50 50 50 50 60 60 50 60 60 50 50 4 9 
50 50 +S +S 50 50 60 60 40 .40 40 40 -
40 40 40 40 40 50 50 50 60 50 40 40 44 
40 40 30 30 30 30 50 60 50 40 40 40 3 9 
60 60 60 60 60 50 60 60 60 60 60 60 5 2 
40 40 40 40 40 50 50 50 40 30 30 30 51 
40 40 30 30 '40 40 40 40 40 30 40 30 38 
30 30 20 20 20 10 20 10 20 20 20 20 2 4 
10 20 40 30 30 30 +S -s ±S ±S - S +S -
20 30 10 +S ±S - S - 3 0 - 1 0 - 2 0 - 2 0 - 2 0 - 2 0 -
40 50 60 50 50 40 20 20 20 0 - 1 0 10 -
60 50 60 50 40 10 0 20 10 20 30 40 3 0 
60 50 40 40 50 60 60 60 50 30 20 20 41 
0 10 10 10 20 10 20 20 10 20 30 10 17 
40 40 30 20 40 30 20 20 20 10 30 20 2 9 
50 40 50 ±S 40 50 30 40 +S 20 20 40 -
+S +S 50 ±S ±S ±S ±S ±S 30 40 +S ±S -
10 20 20 20 10 20 20 20 20 20 20 20 3 0 
50 60 60 60 60 40 50 40 40 30 30 30 41 
30 40 40 40 40 40 40 30 20 20 30 30 2 9 
50 60 60 60 60 60 60 60 
- - -
- -
10 - 2 0 - 1 0 0 ±S ±S ±S +S ±S - 9 0 - 7 0 - 6 0 
39 39 38 37 44 42 37 38 35 22 25 26 
26 25 25 22 23 23 23 23 22 24 23 23 
85 
May 
l o u r GMT 
Jay 
0 1 2 3 4 5 6 7 8 9 10 11 
1. - 6 0 - 7 0 - S - s - S - S - 4 0 - 1 0 - 1 0 ±S - s - s 
2 . - S ±S +S +s - 2 0 +S ±S - [ 2 0 ] 0 30 +s 
3. +S ±S 40 60 60 70 80 [ 1 0 0 ] [ 8 0 ] 60 60 100 
4. 20 10 0 20 40 50 70 [ 9 0 ] 100 80 60 80 
5. 40 20 20 30 30 20 50 [ 6 0 ] [ 6 0 ] 80 80 80 
6. 20 10 + s - 2 0 +S ±S +S +S - S 60 60 ±S 
7. 30 70 50 50 6 0 60 50 - 60 + s 90 70 
8. 70 70 70 70 7 0 80 90 [ 8 0 ] [ 6 0 ] 50 40 40 
9. 30 30 30 30 40 50 [60 ] 60 90 80 70 60 
10. 10 20 - 1 0 30 50 60 60 [ 6 0 ] 50 50 50 40 
11. 0 0 - 1 0 0 20 40 40 - 20 20 20 20 
12. 10 10 10 20 20 40 90 60 [50 ] 40 30 40 
13. 40 40 40 40 40 50 40 [ 4 0 ] 40 30 30 30 
14. 0 0 0 - 1 0 10 - - - 80 6 0 50 30 
15. - 1 0 - 1 0 - 1 0 - 1 0 - s - S ±S - 10 20 20 10 
16. +S +S 50 +S - 5 0 20 30 - 20 10 ±S - S 
17. 30 30 20 20 20 30 40 [ 5 0 ] [ 6 0 ] 50 50 40 
18. 20 10 10 10 10 20 10 30 40 40 40 40 
19. 0 10 10 10 +S - S +S 50 - - - -
20. - - - - - - - - - - - -
21. 
2 2 . - - - - - - - - - - -
23 . 
24 . _ _ _ _ _ _ _ _ _ - - -
25. _ _ _ _ _ _ _ _ - - - -
2 6 . - - - - - - - - - - - -
27. - - - - - - - - - - - -
28. 
29. _ _ _ _ _ ' _ _ _ - - - -
30 . 
31 . _ _ _ _ _ _ _ _ - - - -
Means 16 16 20 22 27 45 48 56 49 46 49 49 
Number 16 16 16 16 15 13 14 12 17 16 16 14 
of d a y s 
86 
12 13 14 15 16 17 18 19 20 21 22 23 D a i l y 
means 
- 1 0 0 30 50 40 10 10 +S +S -S ±S +S -
+S +s 20 30 -S -S ±S ±S +S ±S ±S +s -
100 100 90 80 80 60 30 30 50 30 30 20 -
7 0 60 80 80 80 80 80 70 40 40 60 50 59 
6 0 60 50 60 60 70 50 50 20 20 20 20 46 
±S ±s ±S ±S ±S 20 60 60 60 60 60 40 -
±s 30 +S +S 50 40 50 60 60 70 70 70 -
50 50 50 50 50 50 60 50 40 40 50 50 58 
6 0 60 50 40 40 50 40 30 20 20 20 20 45 
50 50 40 40 40 40 30 10 10 30 20 30 36 
2 0 20 +S ±S ±S ±S 20 10 20 10 0 0 -
40 50 40 20 20 30 40 30 20 30 30 30 33 
3 0 30 20 0 10 +S ±S ±S +S - 1 0 - 2 0 40 -
- 4 0 30 30 30 10 20 10 +S 0 40 30 - 2 0 -
10 10 - 5 0 - 2 0 -S 20 10 10 0 +S 40 10 -
- S 30 20 40 40 30 30 30 30 30 30 30 -
50 50 50 40 30 20 10 0 0 10 20 20 31 
40 40 ±S ±S 0 30 ±S -S 0 10 10 0 -
— — — — 
~~ """ — 
38 42 37 39 39 38 35 34 25 29 29 26 
14 16 14 14 14 15 15 13 15 15 16 16 
87 
J u l y 
Hour GMT О 1 2 3 4 5 6 7 8 9 10 11 
Day 
1. _ _ _ _ _ _ _ _ _ _ _ _ 
2. _ _ _ _ _ _ _ _ _ _ _ _ 
3 . _ _ _ _ _ _ _ _ ( 3 0 ) 40 40 60 
4 . - 3 0 - 3 0 - 1 0 О 0 10 ( 3 0 ) (40) 30 [ 6 0 ] 60 +S 
5 . 2 0 30 10 2 0 20 30 30 [ 6 0 ] 60 70 80 80 
6 . 10 20 30 3 0 40 60 60 - 60 60 60 70 
7 . 10 20 20 10 20 40 40 (40) [ 3 0 ] 0 - 1 0 - 1 0 
8 . - 1 0 0 10 10 20 20 10 - 1 0 0 30 30 40 
9 . 20 30 30 2 0 30 30 [ 4 0 ] - 50 60 60 60 
10. 7 0 30 30 40 40 40 60 (40) 30 40 70 80 
11. 5 0 0 - 6 0 100 [100] 110 110 110 80 
12. 20 30 20 10 0 30 40 70 80 [ 8 0 ] - S +S 
13. 3 0 30 20 20 20 20 40 40 40 40 [ 5 0 ] [ 4 0 ] 
14. - 1 0 - 1 0 - 1 0 0 20 50 50 40 [ 3 0 ] ±S 40 +S 
15. 40 40 30 40 40 50 [ 5 0 ] 60 60 50 40 40 
16. 2 0 20 30 30 20 20 30 - 30 40 40 50 
17. 30 20 20 20 20 30 (30 ) (30 ) 50 60 60 60 
18. 2 0 20 10 10 10 20 20 [ 3 0 ] 40 50 40 40 
19. 5 0 50 50 40 60 80 80 70 70 [ 5 0 ] 60 40 
2 0 . 0 0 - 1 0 О 10 10 20 30 [ 5 0 ] 50 40 50 
2 1 . 10 0 - 1 0 10 20 30 30 [ 3 0 ] 50 70 60 60 
2 2 . 10 О 0 10 0 10 30 20 30 [ 3 0 ] 40 50 
2 3 . 10 20 30 40 40 40 30 - 30 40 40 50 
2 4 . 20 10 20 30 - S 30 20 - 60 ±S 10 80 
2 5 . ±S 80 80 7 0 30 60 80 90 [ 8 0 ] 70 60 70 
2 6 . - 1 0 - 6 0 10 - 1 0 0 - 1 0 10 0 20 0 [ 7 0 ] [ 1 4 0 ] 
2 7 . 50 50 50 50 60 70 80 [ 7 0 ] [ 8 0 ] 90 90 80 
2 8 . 2 0 20 10 20 20 30 40 30 [ 3 0 ] 50 50 40 
2 9 . - 1 0 - 1 0 - 1 0 - 1 0 10 0 20 [ 3 0 ] 30 40 40 50 
3 0 . 10 10 ' 10 10 20 30 [ 3 0 ] [ 3 0 ] 30 30 40 40 
3 1 . +S 30 20 0 - 1 0 0 +S ±S +S +S ±S ±S 
Means 16 17 18 20 21 28 42 44 47 50 51 58 
Number 2 5 27 27 28 27 28 25 18 27 26 27 25 
o f d a y s 
88 
12 13 14 15 16 17 18 19 20 21 22 23 D a i l y 
means 
40 +S +S +S 30 - 1 0 - 1 0 - 2 0 - 3 0 - 3 0 - 2 0 - 2 0 
-
7 0 ±s 0 - S ±S 20 +S 70 0 10 20 10 -
8 0 90 80 9 0 80 7 0 60 40 40 30 20 10 50 
80 7 0 70 7 0 40 50 30 20 20 20 20 20 44 
0 10 10 - 1 0 - 1 0 - 1 0 0 10 0 - 2 0 - 1 0 - 1 0 6 
3 0 40 50 40 30 30 40 40 30 20 20 10 22 
50 +S 40 5 0 30 40 40 40 50 40 40 50 41 
7 0 70 80 7 0 70 40 40 30 +S ±S +S ±S -
7 0 80 90 8 0 +S ±S ±S ±S ±S +S 10 - 4 0 -
7 0 60 50 6 0 50 40 30 30 40 40 60 40 -
20 20 30 10 30 20 0 - 1 0 - 1 0 - 2 0 - 2 0 - 1 0 19 
±S ±S 50 4 0 50 60 60 50 50 40 40 40 -
30 20 20 3 0 30 30 30 30 20 10 10 0 33 
40 40 30 3 0 20 20 20 30 20 30 10 30 28 
50 50 . 50 5 0 40 60 50 50 40 20 20 20 -
+S 7 0 ±S 10 40 ±S ±S 30 30 30 30 40 -
30 30 20 30 30 30 20 20 20 20 10 0 40 
50 40 40 3 0 20 20 20 10 - 1 0 0 10 0 20 
50 40 40 3 0 30 40 20 10 10 10 10 20 28 
6 0 60 70 80 80 50 30 20 30 30 20 30 33 
6 0 6 0 50 40 40 30 10 10 10 +s 0 10 31 
7 0 70 80 30 10 20 30 40 40 ±s ±S +S -
60 ±S ±S +S ±S - 8 0 - 2 0 0 - 3 0 - 2 0 0 10 -
160 110 60 7 0 80 60 60 40 50 50 50 40 41 
80 8 0 70 6 0 60 40 40 20 10 10 0 20 55 
30 20 20 30 20 10 10 10 0 0 0 0 21 
50 40 50 6 0 50 40 20 10 10 10 10 0 22 
60 60 60 60 60 60 [ 7 0 ] - - S ±S - 3 0 30 -
+S ±S +S ±S ±S ±S +S +s 30 20 30 20 — 
56 53 48 46 40 30 28 24 18 15 13 14 
26 2 3 25 2 5 25 26 25 26 26 24 27 27 
89 
Augus t 
Hour GMT О 1 2 3 4 5 6 7 8 9 10 И 
Day 
1. 30 30 30 20 20 30 60 [ 9 0 ] 90 90 ±S ±S 
2 . 40 30 40 30 50 50 40 [ 4 0 ] 30 40 30 40 
3 . 40 40 40 30 30 40 30 [ 1 0 ] 30 30 40 40 
4 . 30 10 10 20 20 30 50 [ 1 0 ] - 4 0 10 80 100 
5 . 30 30 20 10 20 20 [ 3 0 ] 20 30 40 40 40 
6 . 30 20 20 20 20 30 60 - 30 40 30 40 
7 . О 10 10 10 10 20 [ 3 0 ] - 40 40 50 70 
8 . 30 20 30 20 30 40 50 [ 4 0 ] 40 6 0 70 60 
9 . О - 1 0 20 40 40 - 1 0 - 1 1 0 - 1 2 0 - 7 0 - 4 0 - S ±S 
10. - 1 0 - 1 0 - 1 0 - 1 0 О 20 40 50 60 70 [70] 70 
11. 10 20 20 20 30 50 ' 5 0 [ 4 0 ] [ 5 0 ] 60 60 50 
12. 20 20 20 О 10 20 50 [ 6 0 ] 70 70 70 70 
13. 80 30 30 10 - 1 0 - 1 0 - 2 0 - 1 0 10 30 30 40 
14. 20 20 20 20 40 40 [ 6 0 ] - 50 60 70 80 
15. 20 30 30 30 40 80 110 [ 4 0 ] 40 60 50 60 
16. 10 10 20 10 20 30 40 [ 4 0 ] 50 50 60 50 
17. 20 10 10 30 20 40 60 [ 5 0 ] 50 70 60 70 
18. - 2 0 10 10 О 10 20 40 [ 1 0 ] 40 70 40 50 
19. 30 ±S ±S ±S ±S ±S 80 [ 8 0 ] 120 80 40 20 
20 . ±S 30 20 ±S ±S +S ±S 70 120 9 0 70 70 
21 . - - - - - - 40 [ 5 0 ] 30 30 40 60 
2 2 . - - - - - - - - - - - -
23 . 
24 . _ _ _ _ _ _ _ _ _ - - -
2 5 . 10 10 0 10 10 10 20 30 [ 4 0 ] 40 50 +S 
26 . 30 20 20 0 40 - 8 0 [ 3 0 ] [ 7 0 ] 30 40 40 50 
27 . 40 40 30 30 20 20 20 [ 2 0 ] 40 60 70 60 
28 . 30 30 40 50 40 50 [ 4 0 ] - 10 90 90 90 
29 . 40 30 30 40 40 20 30 40 [ 3 0 ] 30 30 30 
30 . ±S ±S ±S - 1 0 0 - S - S - 1 7 0 1 - 1 5 0 - 1 0 0 ] - 1 6 0 - 8 0 0 
31 . - 3 0 - 5 0 - 1 0 0 - 2 0 - 4 0 0 50 [ 7 0 ] 80 60 40 40 
Means 21 17 16 13 21 23 30 27 36 43 48 54 
Number 25 25 25 25 24 24 27 24 28 28 26 25 
o f d a y s 
90 
12 13 14 15 16 17 18 19 20 21 22 23 D a l l y 
means 
±S ±S 40 60 50 50 40 30 40 30 30 30 -
30 40 40 40 30 30 40 40 50 40 40 50 39 
30 30 40 30 40 40 50 50 40 +S +S 30 -
80 70 60 70 40 30 30 30 40 20 30 20 3 5 
40 50 40 30 30 30 40 30 30 30 20 30 3 0 
50 40 40 30 - 1 0 - 1 0 10 10 0 10 0 0 2 2 
80 70 80 60 40 30 20 40 20 30 30 30 36 
50 60 80 - S ±S ±S +S ±S ±S - 1 0 - 4 0 0 -
20 +S +S 80 40 30 20 20 20 20 0 0 -
70 60 70 50 30 40 30 20 30 30 20 10 33 
60 60 50 50 - S ±S +S - S 50 20 20 20 -
80 70 70 40 40 40 40 50 40 10 30 70 44 
7 0 60 50 60 30 40 30 30 30 30 20 30 29 
80 90 80 70 80 50 40 50 40 40 40 3 0 51 
60 70 70 60 50 40 30 30 30 30 20 10 45 
40 40 40 40 30 40 30 40 20 20 20 2 0 32 
8 0 80 70 80 70 50 40 40 40 30 30 20 47 
7 0 70 80 80 70 40 30 40 30 +S ±S ±S -
40 30 70 ±S ±S ±S ±S ±S ±S +S 0 +S -
6 0 80 - - - - - - - - - - -
70 70 7 0 70 40 40 40 40 40 
_ _ : 
10 10 10 20 30 20 30 10 20 30 30 2 0 : 
- S 40 40 40 20 10 30 40 40 40 40 4 0 28 
30 30 30 40 40 40 40 50 50 50 50 50 33 
6 0 60 60 60 50 50 +S ±S ±S +S 30 3 0 -
80 70 60 60 60 60 60 60 60 40 40 50 55 
30 40 30 20 10 30 30 20 30 30 40 3 0 3 0 
0 20 20 0 0 - 5 0 +S ±S ±S - 6 0 - 2 0 0 -
40 40 50 40 40 50 40 30 30 30 30 40 23 
5 2 54 53 49 38 33 34 35 34 23 22 26 
27 27 27 26 25 25 23 23 24 23 25 2 5 
91 
S e p t e m b e r 
Hour GMT O l 2 3 4 5 6 7 8 9 10 11 
Day 
1. 30 40 40 40 40 60 [ 9 0 ] [ 9 0 ] 90 90 70 70 
2. 40 40 30 30 40 40 50 50 50 60 50 [ 6 0 ] 
3 . 40 20 О - 1 0 ±S +S +S - 8 0 - 1 2 0 - +S +S 
4. • 30 40 40 40 40 50 [ 6 0 ] - 20 0 10 10 
5 . - 7 0 +S - 7 0 +S ±S 20 50 70 [80] 70 80 20 
6 . 40 30 30 30 30 40 50 60 [60] 60 50 40 
7 . 40 30 30 30 30 30 70 70 [60] [ 8 0 ] 80 70 
8 . 20 10 10 10 20 30 40 50 50 40 [ 6 0 ] 50 
9 . 20 20 20 20 20 30 40 30 20 30 [ 3 0 ] 40 
10. 20 30 30 30 20 30 50 - 50 50 50 7 0 
11. 10 10 20 20 20 30 50 - 50 60 70 70 
12. 10 +S +S 30 50 50 50 50 [ 4 0 ] 70 40 30 
13. 30 20 20 20 30 40 30 30 20 [ 3 0 ] 40 40 
14. 10 10 20 30 30 30 50 60 [ 5 0 ] 50 50 50 
15. 40 40 30 30 30 30 [ 4 0 ] 40 40 40 50 40 
16. 20 0 - 3 0 - 3 0 0 - 1 0 - 3 0 [ 4 0 ] 60 60 60 50 
17. 30 20 30 30 20 30 40 - 40 50 40 50 
18. 50 50 40 50 40 60 (80 ) ( 7 0 ) 70 60 70 70 
19. 30 20 20 30 40 30 30 20 40 30 40 50 
20 . 10 30 20 30 30 50 [ 6 0 ] 40 50 60 60 50 
21 . 30 30 30 30 30 30 [ 6 0 ] [ 7 0 ] 80 40 40 30 
22 . 30 30 30 30 20 30 20 20 30 30 50 40 
23. 30 30 30 40 40 40 [ 3 0 ] 30 40 40 40 40 
24. 20 10 20 20 30 30 40 50 - [ 4 0 ] 50 50 
25. 30 40 40 30 40 40 50 50 [ 4 0 ] [ 5 0 ] 50 60 
26 . 50 40 50 50 50 40 60 80 [70] 50 50 60 
27 . 20 2 0 10 10 20 40 40 40 10 [О] О 0 
28. - S 20 10 10 20 10 - 2 0 0 40 50 [ 5 0 ] 50 
29 . 20 10 10 20 ±S +S 20 20 20 20 40 [ 4 0 ] 
30 . 50 50 50 50 6 0 60 70 60 70 [ 8 0 ] 80 70 
31 . 
Means 25 26 21 26 31 35 43 42 42 48 50 47 
Number 29 28 29 29 27 28 28 25 29 29 29 29 
of d a y s 
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12 13 14 15 16 17 18 19 20 21 22 23 D a i l y 
means 
8 0 80 7 0 70 60 50 40 50 50 40 40 40 59 
60 70 7 0 80 70 60 80 50 60 40 50 50 53 
+S - 4 0 - 1 0 - 1 1 0 - 1 0 0 - 6 0 20 50 50 40 40 40 -
10 10 2 0 10 - 1 0 0 - 1 0 - 1 0 - 1 0 10 - 1 0 - 7 0 12 
2 0 30 30 40 60 60 50 60 50 50 60 40 -
40 50 40 40 50 40 30 30 40 40 40 40 42 
70 70 7 0 60 60 50 30 30 20 20 20 10 47 
50 40 3 0 30 30 20 30 20 20 20 20 20 30 
30 30 40 40 40 40 40 40 50 60 40 30 33 
7 0 70 80 6 0 50 40 50 40 30 30 20 10 43 
70 70 70 50 50 40 40 40 30 30 30 30 42 
20 30 5 0 0 50 50 50 40 40 30 30 30 -
40 30 30 30 20 30 40 40 50 - 30 20 31 
40 40 40 30 30 30 40 40 50 40 40 40 38 
40 40 30 30 30 30 30 20 - 1 0 . 0 20 30 31 
6 0 50 50 50 40 50 40 40 40 50 40 40 31 
50 50 40 40 40 30 30 20 30 30 40 40 36 
7 0 80 70 50 40 30 30 20 30 40 30 20 -
70 70 50 50 40 10 0 0 10 10 0 0 29 
7 0 70 6 0 7 0 60 6 0 60 50 50 40 40 30 48 
40 40 20 0 10 30 30 30 30 30 40 30 35 
40 50 50 50 50 40 40 40 40 40 40 30 36 
40 50 40 40 40 40 30 20 30 30 20 20 35 
60 60 50 40 30 20 30 30 30 40 40 30 36 
7 0 70 7 0 60 40 50 60 50 50 40 50 60 50 
7 0 70 6 0 70 50 40 50 50 50 40 40 40 53 
- 1 0 - 1 0 20 +S ±S +S 0 ±S - S - 2 0 ±S - S -
40 20 2 0 20 40 40 20 40 40 20 0 10 24 
50 20 - 1 0 50 50 50 60 60 60 60 60 60 -
70 - - - - - - - - - - - -
49 45 43 38 36 35 36 35 36 32 33 28 
29 29 29 28 28 28 29 28 28 28 28 28 
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O c t o b e r 
Hour GMT 0 1 2 3 4 5 6 7 8 9 10 11 
Day 
1. - - - - - - - - - - 8 0 90 
2 . 40 50 50 50 40 40 60 [ 5 0 ] - [ 3 0 ] 30 40 
3. 0 10 20 30 30 20 ±S ±S [+S] 50 70 60 
4. 70 80 70 70 90 110 100 120 [ 1 2 0 ] 100 8 0 70 
5 . 70 60 70 70 70 80 120 100 [ 9 0 ] 90 8 0 70 
6 . 40 40 40 50 40 40 60 70 [ 7 0 ] 70 7 0 70 
7 . 30 10 20 30 30 30 30 [ 4 0 ] [ 4 0 ] 40 40 30 
8 . 30 30 30 40 40 40 50 70 60 80 70 ( 8 0 ) 
9 . 20 20 20 30 20 10 10 [ 2 0 ] ( 4 0 ) 40 40 30 
10. 30 20 20 30 40 30 30 20 [ 4 0 ] 50 50 60 
11. 40 40 40 40 40 40 60 [ 5 0 ] [ 5 0 ] 40 40 40 
12. 30 30 30 20 30 10 10 - 2 0 [ 1 0 ] 30 40 60 
13. 50 40 40 30 40 50 50 [ 6 0 ] [ 7 0 ] 60 7 0 60 
14. 40 40 40 30 30 40 80 120 [ 9 0 ] 70 6 0 60 
15. +S ±S ±S 0 - - - - - - - [ 3 0 ] 
16. 40 40 40 40 40 40 40 [ 4 0 ] [ 5 0 ] 70 80 70 
17. 40 40 40 30 30 40 50 [ 7 0 ] 70 40 50 50 
18. 50 40 30 30 30 40 60 [ 8 0 ] 70 40 50 60 
19. 30 30 20 70 60 80 100 100 [ 8 0 ] 40 40 50 
20 . 30 10 20 - 1 0 - 1 0 - 2 0 30 30 [ - 1 0 ] - 2 0 10 40 
21 . 80 70 50 60 50 40 40 50 [ 6 0 ] 50 50 60 
22 . 30 20 60 60 60 50 80 80 90 90 - 80 
23 . 0 10 10 20 30 20 30 30 ( 1 0 ) (40 ) 40 40 
24 . 20 0 10 10 10 10 20 40 [ 7 0 ] 70 60 60 
25 . 20 10 10 10 20 20 30 [ 4 0 ] 70 50 60 60 
26 . 50 60 70 70 80 80 80 ( 8 0 ) ( 1 0 0 ) 100 100 90 
27 . 40 70 70 70 140 70 40 [ 8 0 ] [+S] 180 160 130 
28 . - 1 0 10 0 - 2 0 - 2 0 - 8 0 - 6 0 - 5 0 - 3 0 - 3 0 - 2 0 [ - 1 0 ] 
29 . 20 20 30 30 40 30 30 30 40 30 10 
30. 40 40 40 40 50 40 50 [ 3 0 ] (30 ) 60 80 80 
31. 20 10 10 +S 20 30 30 40 40 50 40 [ 2 0 ] 
Means 34 33 34 36 40 36 47 51 56 56 56 57 
Number 29 29 29 29 29 29 28 27 22 28 29 29 
o f d a y s 
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12 13 14 15 16 17 18 19 2 0 . 21 22 23 D a i l y 
means 
90 80 7 0 60 60 50 60 50 50 50 40 40 -
30 30 20 30 40 50 60 50 40 20 - 1 0 - 1 0 36 
60 50 40 40 50 70 80 70 70 70 60 60 -
70 90 8 0 70 60 70 90 90 90 80 80 60 84 
60 80 7 0 90 70 60 80 80 70 50 40 40 73 
60 60 3 0 30 20 10 10 20 30 40 - 4 0 30 40 
30 30 2 0 40 40 50 40 60 40 40 20 30 34 
8 0 90 9 0 90 90 80 50 30 30 40 30 20 55 
6 0 60 6 0 50 40 50 40 5 0 40 40 40 30 36 
7 0 60 6 0 80 70 60 50 40 50 60 6 0 50 47 
50 40 0 0 - 5 0 - 4 0 20 20 20 20 30 20 27 
80 80 7 0 80 70 80 60 50 60 60 50 40 44 
6 0 50 5 0 40 10 20 40 40 40 40 40 40 45 
6 0 60 5 0 40 40 50 40 20 10 30 40 40 49 
30 30 ±S +S 40 50 60 60 60 60 6 0 50 -
8 0 90 9 0 90 80 80 70 70 50 40 30 40 58 
7 0 80 8 0 60 60 80 80 70 50 50 40 40 55 
60 90 8 0 70 60 50 40 6 0 50 40 30 30 52 
7 0 60 5 0 40 30 10 20 10 10 30 3 0 20 45 
5 0 60 6 0 50 60 70 70 80 70 40 6 0 80 35 
50 60 6 0 60 50 60 70 80 70 50 40 50 57 
70 70 7 0 70 50 50 70 30 10 - 1 0 - 1 0 - 1 0 54 
50 50 4 0 40 40 40 30 7 0 50 40 30 10 -
70 70 6 0 50 60 60 70 40 30 30 20 10 40 
6 0 70 6 0 40 50 60 80 70 70 70 70 50 48 
9 0 90 90 80 100 80 70 80 90 80 7 0 70 -
80 70 6 0 60 50 50 50 30 30 20 0 - 2 0 67 
í - 3 0 ] - 2 0 - 4 0 - 7 0 - 6 0 - 5 0 - 4 0 - 3 0 - 9 0 - 3 0 - 1 0 10 - 3 3 
20 20 2 0 20 40 50 50 70 80 70 50 40 37 
70 60 5 0 60 40 +S - S - S 50 30 10 30 -
20 ±S - S - 1 0 20 - 2 0 - 3 0 - 2 0 - 2 0 0 10 20 — 
57 60 5 3 48 45 46 49 48 42 40 3 3 33 




0 1 2 3 4 5 6 7 8 9 10 11 
1. - 1 0 ±S ±S 60 50 50 60 60 40 (60 ) [ 7 0 ] 60 
2 . 30 40 30 60 40 50 60 90 70 [ 8 0 ] 7 0 60 
3. 40 40 40 40 60 60 60 60 40 10 [ 2 0 ] 30 
4. 0 - 1 0 10 - 1 0 0 0 0 0 [ 0 ] 10 10 10 
5. 20 30 • 30 30 40 40 - 40 50 50 5 0 50 
6 . 70 60 50 50 60 50 30 20 - [ 9 0 ] 3 0 - 4 0 
7 . - s 0 0 30 40 30 30 60 70 [ 6 0 ] 6 0 40 
8 . 20 20 20 20 10 - 1 0 0 10 (10) 0 [ 2 0 ] 30 
9 . 0 40 40 40 60 40 30 70 70 70 [ 6 0 ] 60 
10. 20 20 20 20 30 40 60 70 [ 9 0 ] 90 100 110 
11. 30 20 30 30 20 30 80 [ 8 0 ] [ 9 0 ] 90 100 110 
12. 60 80 30 20 20 30 30 - - - - -
13. - - - - - - - - - - 40 70 
14. 80 80 60 80 70 70 90 120 100 (100) 8 0 110 
15. 80 80 70 70 90 80 80 70 80 20 1 - 1 0 ] 20 
16. 10 20 20 40 50 40 50 50 60 70 50 [ 5 0 ] 
17. 70 60 50 50 60 50 40 60 80 80 [ 7 0 ] 50 
18. 0 10 10 0 10 - 1 0 - 3 0 - 1 0 30 40 5 0 50 
19. 0 0 0 0 30 20 20 - - - - 50 
20 . - 4 0 - 3 0 - 5 0 - 3 0 - 2 0 0 0 0 (0 ) - 3 0 - 3 0 - 3 0 
21 . 0 - 2 0 40 40 40 30 30 - 5 0 70 70 [ 5 0 ] 70 
22 . 70 50 60 60 40 30 30 - 1 0 - 2 0 - 2 0 [ - 3 0 ] 50 
23 . 20 30 30 30 30 20 20 30 60 50 [ 5 0 ] 50 
24 . 40 40 40 40 40 40 50 50 50 60 [ 5 0 ] 60 
25 . 80 70 30 40 20 0 0 0 40 60 [ 6 0 ] 40 
26 . 50 50 50 50 50 50 40 40 40 50 [ 5 0 ] -
27 . 10 10 10 10 +S 30 40 [ 4 0 ] (40) 30 6 0 40 
28 . 30 20 30 40 60 +S +S - - - - 40 
29. 50 60 50 100 110 80 70 120 130 110 [ 1 1 0 ] 100 
30. 40 40 40 50 60 70 90 110 120 110 [ 1 0 0 ] 100 
31 . 
Means 31 33 30 37 42 36 39 45 62 52 50 51 
Number 28 28 28 29 28 28 27 26 22 24 27 28 
o f d a y s 
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12 13 14 15 16 17 18 19 20 21 22 23 D a l l y 
means 
60 50 40 30 30 20 10 1С 30 10 30 40 -
50 40 40 80 80 80 80 70 70 80 60 40 60 
20 30 40 20 10 10 10 10 0 0 0 10 28 
20 40 30 10 - 2 0 20 10 30 20 20 10 10 9 
40 50 6 0 60 70 80 60 40 70 80 70 70 51 
20 20 30 30 30 - 1 0 - 5 0 +S - 5 0 +S - 1 0 0 -
40 40 40 40 30 40 40 40 30 40 30 10 37 
30 30 - 1 0 30 60 30 30 20 10 0 - 1 0 30 17 
40 40 40 90 100 80 70 60 40 40 30 30 52 
110 90 100 80 140 110 80 40 40 40 40 30 65 
120 150 120 140 110 90 90 150 150 100 40 90 85 
60 70 80 80 90 60 90 80 90 80 90 100 -
110 80 90 90 90 80 100 90 70 80 60 80 8 5 
30 30 40 40 50 40 40 10 10 20 10 0 44 
50 60 50 70 70 70 90 110 90 80 70 80 58 
50 50 40 30 40 40 40 20 20 10 0 20 45 
50 50 [ 5 0 ] 50 50 40 30 30 50 40 20 0 2 5 
60 40 40 30 10 - 2 0 - 1 0 - 2 0 - 1 0 - 3 0 - 2 0 - 2 0 -
- 5 0 - 5 0 - 3 0 0 10 - 1 0 0 0 - 3 0 - 1 0 0 0 - 1 9 
90 100 90 110 n o n o 110 50 70 50 - 1 0 30 53 
70 110 8 0 70 40 10 0 0 0 0 - 1 0 - 1 0 28 
60 60 60 50 60 80 80 60 50 50 50 50 47 
60 70 7 0 60 70 70 70 70 110 100 110 100 63 
40 70 50 60 60 60 50 60 60 60 50 50 46 
50 40 30 30 +S ±S +S 40 - 3 0 0 0 10 -
50 70 70 80 110 120 100 80 110 90 80 60 -
70 60 50 50 70 90 120 110 90 110 100 70 -
90 70 40 40 110 120 100 80 60 50 50 40 81 
110 110 9 0 100 110 80 70 80 70 60 40 50 79 
55 58 52 57 64 57 54 51 44 45 34 37 





0 1 2 3 4 5 6 7 8 9 10 11 
1. 40 30 50 40 60 80 80 110 130 140 [ 140] 140 
2 . GO 00 70 50 70 7 0 60 70 110 100 [ 130] 120 
3 . CO CO 70 60 50 6 0 70 80 80 80 - 100 
4 . 130 80 60 90 70 7 0 80 70 [ 4 0 ] 40 40 50 
5 . 110 40 30 20 30 30 30 10 30 50 [ 6 0 ] 50 
6 . 30 20 30 30 20 30 40 40 40 30 [ 1 0 ] - 1 0 
7 . 10 0 10 0 0 - 1 0 10 30 40 40 - 50 
8 . 20 20 30 30 40 50 60 30 40 50 [ 5 0 ] 30 
9 . 50 40 - 1 0 20 40 60 80 70 40 [ 6 0 ] 60 60 
10. 50 50 50 50 50 50 60 70 80 - 7 0 80 
11. 30 40 30 10 10 0 30 70 60 60 - 80 
12. 90 80 100 70 40 50 50 60 80 70 [ 7 0 ] 80 
13. 70 50 10 50 70 90 120 100 90 130 [ 1 6 0 ] [ 1 2 0 ] 
14. 30 40 40 50 40 40 50 60 60 60 [ 7 0 ] 60 
15. 20 10 10 10 20 30 40 40 50 40 [ 4 0 ] 40 
16. 70 50 
.
 60 80 40 40 40 40 60 70 [ 6 0 ] 50 
17. - 2 0 20 " 30 30 30 30 20 10 20 - - 40 
18. ±S +S 0 20 10 20 20 [ 3 0 ] - 50 0 - 2 0 
19. 0 10 10 20 20 30 40 40 60 50 [ 5 0 ] 30 
2 0 . 10 20 20 20 30 30 40 30 50 40 50 [ 5 0 ] 
21 . 30 40 40 40 40 50 50 60 50 80 [ 8 0 ] 80 
22 . 90 80 40 60 100 160 190 190 180 180 [ 9 0 ] 80 
2 3 . 60 30 0 0 10 30 40 40 [ 4 0 ] 40 30 40 
24 . 40 40 30 20 - 6 0 20 50 50 ±S 50 10 -
25 . 40 70 50 50 70 80 70 90 100 [ 9 0 ] 90 90 
26 . 30 20 0 0 20 10 10 20 20 30 [ 2 0 ] 10 
27 . 10 10 10 0 10 0 - 1 0 - 1 0 - 2 0 - 1 0 0 [ - 2 0 ] 
28 . - 1 0 - 1 0 0 10 20 10 0 0 - 1 0 - 1 0 0 [ 3 0 ] 
29 . 80 70 60 80 70 70 70 80 80 60 [ 8 0 ] 70 
30 . - 1 0 0 10 10 30 30 40 30 30 30 [ 3 0 ] 50 
31 . - 1 0 - 1 0 - 1 0 - 1 0 - 1 0 - 3 0 - 3 0 - 5 0 - 4 0 - 3 0 - - 3 0 
Means 41 36 30 33 34 41 48 50 55 58 57 53 
Number 30 30 31 31 31 31 31 31 29 29 26 30 
o f d a y s 
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12 13 14 15 16 17 18 19 20 21 22 23 D a l l y 
means 
150 +S 170 170 150 140 140 150 130 120 80 100 n o 
110 120 120 120 180 160 150 150 130 120 70 6 0 105 
110 120 130 140 110 140 130 120 150 120 120 120 99 
7 0 70 20 50 60 110 130 70 120 140 120 120 79 
7 0 60 50 40 50 60 70 60 60 40 40 40 47 
- 2 0 20 40 6 0 70 40 30 30 40 70 70 10 32 
50 40 40 30 30 20 10 30 30 30 30 30 24 
3 0 40 40 40 50 30 40 50 50 50 50 30 40 
6 0 50 40 10 10 - 2 0 - 1 0 10 50 50 40 50 38 
90 100 90 7 0 100 130 120 80 60 0 20 30 67 
8 0 90 100 80 80 80 110 100 110 90 70 90 6 5 
80 80 70 3 0 10 - 2 0 - 5 0 - 7 0 10 - 1 0 40 40 44 
80 90 80 50 60 80 90 80 60 70 40 40 78 
6 0 50 60 5 0 30 40 40 40 40 30 30 10 45 
40 50 40 7 0 50 20 50 60 70 60 50 50 40 
5 0 70 80 5 0 40 20 20 - (30 ) 30 30 30 -
30 30 30 40 60 50 60 40 40 40 50 0 -
- 1 0 0 0 2 0 20 30 30 20 10 20 10 0 -
40 40 - s ±S +S ±S ±S ±S ±S 40 20 30 -
5 0 30 10 - 1 0 0 40 40 40 40 40 20 20 30 
7 0 70 80 6 0 '80 80 60 50 40 80 30 80 59 
80 60 60 110 130 120 100 80 40 70 70 80 102 
50 50 60 70 60 60 60 50 60 50 60 50 43 
40 60 40 4 0 50 80 90 80 80 100 80 40 -
7 0 50 30 70 80 80 160 180 20 30 50 30 7 3 
10 20 10 10 10 20 10 20 20 10 10 10 15 
- 2 0 - 2 0 - 1 0 - 1 0 - 2 0 - 1 0 10 0 0 0 10 0 - 4 
30 40 40 20 10 30 50 70 80 70 80 80 26 
9 0 90 70 80 80 80 50 80 60 30 10 10 67 
2 0 0 20 10 30 10 20 0 - 1 0 10 - 1 0 - 1 0 15 
- 3 0 - 3 0 - 2 0 - 1 0 - 2 0 - 1 0 - 1 0 - 1 0 - 2 0 - 3 0 - 4 0 - 2 0 - 2 4 
5 3 51 53 52 55 56 60 57 54 51 44 40 
31 30 30 3 0 30 30 30 29 29 31 31 31 
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II. Hourly means of the quantities of positive and negative 
Hour GMT 
Day 
0 1 2 3 4 5 6 7 8 9 10 И 
J a n u a r y + 0 0 0 1 2 4 2 6 1 0 0 0 
- 0 0 1 2 1 4 5 1 1 1 0 0 
F e b r u a r y + 0 1 1 0 7 5 15 24 3 6 7 0 
- 5 1 7 2 3 7 7 34 2 3 1 7 4 1 
M a r c h + 0 4 4 0 0 0 0 0 3 0 2 1 
- 0 8 6 0 1 0 0 0 1 0 2 0 
A p r i l + 1 1 0 0 0 0 0 0 0 0 0 0 
- 2 0 0 0 0 0 0 0 0 0 0 0 
May + 0 0 0 0 0 0 0 0 0 0 7 0 
- 0 0 0 0 0 0 0 0 0 0 1 0 
J u n e + 0 4 3 4 6 0 0 0 0 0 0 4 
- 0 0 5 4 15 3 2 0 0 О 0 1 
J u l y + 2 6 6 0 0 0 0 0 0 0 14 3 
- 2 3 19 13 0 0 0 0 0 0 0 16 3 
Augus t + 2 3 16 0 16 14 16 7 16 24 37 23 47 
- 3 3 7 0 29 30 28 13 0 16 54 19 6 0 
S e p t e m b e r + 3 34 0 2 5 0 10 0 27 11 5 31 
- 16 9 0 0 4 0 3 18 24 16 9 19 
O c t o b e r + 2 5 3 1 0 10 5 4 0 1 1 0 0 
- 10 4 5 1 6 6 1 0 1 2 0 0 
November + 0 0 0 0 0 0 0 0 0 О 0 0 
- 0 0 0 0 0 0 0 0 0 0 0 0 
D e c e m b e r + 0 2 4 4 5 0 0 0 0 2 2 0 





c h a r g e s t r a n s p o r t e d by p o i n t - d i s c h a r g e f o r e a c h month I n 1988 
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II. Hourly means of the quantities of positive and negative 
Hour GMT 0 1 2 3 4 5 6 7 8 9 10 11 
Day 
J a n u a r y + 0 0 0 0 0 0 0 0 8 7 0 0 
- 0 0 0 0 0 0 0 0 0 0 0 0 
F e b r u a r y + 0 0 0 0 0 0 0 5 0 0 0 0 
- 0 0 0 0 0 2 0 0 0 0 0 0 
March + 1 1 0 0 7 1 4 0 0 0 0 0 
- 0 1 0 1 7 0 3 0 0 0 0 0 
A p r i l + 3 0 0 6 9 4 1 0 0 6 4 6 
12 2 0 17 13 3 0 0 0 2 3 0 2 
May + 7 21 20 0 17 10 15 1 0 0 0 3 
9 40 20 8 27 21 31 4 4 0 3 4 
J u n e + 0 0 3 29 31 10 0 0 0 0 0 0 
- 0 0 0 20 10 0 0 0 0 0 0 6 
J u l y + 0 0 0 0 0 0 1 0 0 16 15 52 
- 0 0 0 0 0 0 0 3 0 26 64 2 
Augus t + 7 5 5 22 10 10 0 0 0 0 5 9 
7 15 38 31 25 0 6 0 0 0 0 10 
S e p t e m b e r + 0 1 1 0 2 3 1 0 0 0 1 0 
- 0 1 0 4 3 0 0 0 0 1 0 0 
O c t o b e r + 0 0 0 0 0 1 15 45 9 0 0 0 
- 0 0 0 0 0 1 18 32 5 0 0 0 
November + 0 2 1 0 0 3 9 2 0 1 0 0 
- 0 1 0 0 0 0 7 0 0 5 0 0 
December + 0 0 0 0 0 0 0 0 0 0 0 0 
- 10 1 0 0 0 0 0 0 0 0 0 0 
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c h a r g e s t r a n s p o r t e d by p o i n t - d i s c h a r g e f o r e a c h month i n 1989 
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The f o l l o w i n g t a b l e s g i v e t h e v a l u e s o f mean I o n o s p h e r i c 
a b s o r p t i o n a t o b l i q u e i n c i d e n c e (A3) f o r c e r t a i n z e n i t h 
d i s t a n c e s of t h e Sun ( к ) e x p r e s s e d i n d e c i b e l s (dB) . V a l u e s f o r 
g r o u n d s u n s e t (SS) and g round s u n r i s e (SR) a r e g i v e n f o r 
p e r i o d s of 20 m i n u t e s c e n t e r e d on t h e t i m e s o f к = 90 . N i g h t 
v a l u e s h a v e b e e n d e t e r m i n e d by t a k i n g t h e p e r i o d s r a n g i n g f r o m 
к = 100° t o 23 00 GMT. 
The s k y wave of t h e t r a n s m i t t e r C e s k o s l o v e n s k o ( f =272 kHz) 
h a s b e e n r e c o r d e d s i n c e J a n u a r y 1967. The g e o g r a p h i c a l 
c o o r d i n a t e s of t h e r e f l e c t i o n p o i n t a r e 4 8 . 4 ° N, 1 7 . 1 ° E. 
B e c a u s e of r e c o n s t r u c t i o n works on t h e t r a n s m i t t e r 
C e s k o s l o v e n s k o , t h e a b s o r p t i o n measurement a t 2 7 2 kHz and t h e 
p u b l i c a t i o n of d a t a were s u s p e n d e d f r o m A p r i l 1975 t i l l 
S e p t e m b e r 1978. 
The e q u i p m e n t a n d t h e method have b e e n d e s c r i b e d i n t h e 
p a p e r s by P. BENCZE and F. MÄRCZ: " A t m o s p h e r l s c h - e l e k t r i s c h e 
und i o n o s p h ä r i s c h e Messungen im O b s e r v a t o r i u m b e l N a g y c e n k " . 
O b s e r v a t o r i u m s b e r i c h t e d e s G e o p h s l k a l i s c h e n F o r s c h u n g s -
l a b o r a t o r i u m s d e r U n g a r i s c h e n Akademie d e r W i s s e n s c h a f t e n vom 
J a h r e 1966, S o p r o n , 1967, a s w e l l a s by P. BENCZE, J . H0RVÄTH 
and F. MÄRCZ: "A new e q u i p m e n t f o r t h e measurement o f 
i o n o s p h e r i c a b s o r p t i o n " G e o p h y s i c a l O b s e r v a t o r y R e p o r t o f t h e 
G e o d e t i c and G e o p h y s i c a l R e s e a r c h I n s t i t u t e o f t h e H u n g a r i a n 
Academy of S c i e n c e s , Year 1975. O b s e r v a t o r y of Nagycenk , 
S o p r o n , 1976. F u r t h e r i n f o r m a t i o n i s g i v e n by P. BENCZE a n d F. 
MÄRCZ: "The G e o p h y s l a c a l O b s e r v a t o r y n e a r Nagycenk I I . 
A t m o s p h e r i c e l e c t r i c and i o n o s p h e r i c m e a s u r e m e n t s " . A c t a Geod . 
Geoph. Mont. Hung. 1 6 ( 1 9 8 1 ) , 3 5 3 - 3 5 7 . 
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Mean I o n o s p h e r i c A b s o r p t i o n L ' ( d B ) a t Ob l ique I n c i d e n c e (A3) 
f=272 kHz 
f o r 1988 
J a n u a r y 
D a t e of t h e n i g h t SS Night SR 
1 / 2 3 3 . 2 2 0 . 6 2 8 . 2 
2 / 3 3 1 . 7 2 2 . 7 2 7 . 2 
3 / 4 3 5 . 2 18 .6 2 9 . 2 
4 / 5 2 1 . 0 2 2 . 2 26. 4 
5 / 6 17. 1 18. 1 2 5 . 7 
6 / 7 18 .9 2 1 . 4 2 3 . 2 
7 / 8 3 7 . 7 19 .2 2 2 . 7 
8 / 9 X ( 2 0 . 2 ) 3 1 , 7 
9 / 1 0 3 5 . 2 2 5 . 0 X 
1 0 / 1 1 4 1 . 2 18 .3 4 1 . 2 
1 1 / 1 2 4 1 . 2 2 0 . 6 24. 4 
1 2 / 1 3 3 3 . 2 2 4 . 4 2 5 . 7 
1 3 / 1 4 4 1 . 2 15 .7 2 3 . 8 
1 4 / 1 5 2 1 . 4 2 4 . 4 3 0 . 3 
1 5 / 1 6 3 0 . 3 2 1 . 4 2 7 . 2 
1 6 / 1 7 3 1 . 7 2 3 . 2 2 7 . 2 
1 7 / 1 8 3 3 . 2 2 1 . 4 2 5 . 7 
1 8 / 1 9 4 1 . 2 2 7 . 2 3 5 . 2 
1 9 / 2 0 2 4 . 4 2 9 . 2 3 3 . 2 
2 0 / 2 1 4 1 . 2 2 4 . 4 2 4 . 4 
2 1 / 2 2 3 3 . 2 2 1 . 8 2 6 . 4 
2 2 / 2 3 4 1 . 2 2 0 . 6 2 7 . 2 
2 3 / 2 4 3 1 . 7 2 1 . 4 2 3 . 8 
2 4 / 2 5 4 1 . 2 2 7 . 2 3 1 . 7 
2 5 / 2 6 3 0 . 3 18 .6 2 5 . 7 
2 6 / 2 7 3 0 . 3 2 1 . 4 3 3 . 2 
2 7 / 2 8 3 7 . 7 2 4 . 4 2 9 . 2 
2 8 / 2 9 3 5 . 2 18.9 2 9 . 2 
2 9 / 3 0 4 1 . 2 2 1 . 8 3 0 . 3 
3 0 / 3 1 4 1 . 2 2 3 . 2 2 2 . 2 
3 1 / 1 2 7 . 2 17.6 3 0 . 3 
Median v a l u e s 3 3 . 2 2 1 . 4 2 7 . 2 
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F e b r u a r y 
Date o f t h e n i g h t SS N i g h t SR 
1 / 2 3 7 . 7 2 5 . 7 1 8 . 3 
2 / 3 3 1 . 7 2 3 . 2 2 5 . 0 
3 / 4 3 3 . 2 21. 4 26. 4 
4 / 5 41. 2 2 3 . 8 24. 4 
5 / 6 4 1 . 2 2 5 . 0 2 8 . 2 
6 / 7 2 5 . 0 2 5 . 0 24. 4 
7 / 8 4 1 . 2 2 1 . 0 23. 2 
8 / 9 3 1 . 7 2 2 . 2 2 5 . 7 
9 / 1 0 2 4 . 4 2 1 . 8 23. 2 
1 0 / 1 1 3 5 . 2 1 6 . 3 22. 2 
1 1 / 1 2 2 3 . 8 1 6 . 5 24. 4 
1 2 / 1 3 2 9 . 2 1 9 . 2 2 6 . 4 
1 3 / 1 4 2 9 . 2 1 7 . 6 2 9 . 2 
1 4 / 1 5 3 0 . 3 1 7 . 8 3 3 . 2 
1 5 / 1 6 4 1 . 2 2 1 . 0 2 5 . 0 
1 6 / 1 7 3 0 . 3 2 2 . 7 2 6 . 4 
1 7 / 1 8 4 1 . 2 2 7 . 2 2 8 . 2 
1 8 / 1 9 3 5 . 2 2 1 . 4 3 0 . 3 
1 9 / 2 0 3 7 . 7 1 8 . 9 2 6 . 4 
2 0 / 2 1 4 1 . 2 18. 3 3 1 . 7 
2 1 / 2 2 3 7 . 7 20. 2 2 9 . 2 
2 2 / 2 3 3 5 . 2 26. 4 2 7 . 2 
2 3 / 2 4 2 5 . 7 2 1 . 8 X 
2 4 / 2 5 3 3 . 2 1 9 . 5 X 
2 5 / 2 6 3 5 . 2 2 0 . 6 3 0 . 3 
2 6 / 2 7 35. 2 2 3 . 8 21. 8 
2 7 / 2 8 X X X 
2 8 / 2 9 3 5 . 2 1 6 . 9 1 9 . 9 
2 9 / 1 2 5 . 7 1 7 . 6 1 9 . 9 
Median v a l u e s 3 5 . 2 2 1 . 2 2 6 . 1 
106 
March 
Da te o f t h e n i g h t SS N i g h t SR 
1 / 2 24 . 4 1 9 . 9 2 1 . 4 
2 / 3 3 0 . 3 2 2 . 7 2 3 . 2 
3 / 4 2 6 . 4 2 1 . 4 1 7 . 8 
4 / 5 24 . 4 2 0 . 2 2 7 . 2 
5 / 6 3 0 . 3 1 8 . 9 2 5 . 0 
6 / 7 1 8 . 3 2 0 . 2 1 9 . 9 
7 / 8 2 2 . 7 2 0 . 2 X 
8 / 9 2 8 . 2 2 0 . 6 2 6 . 4 
9 / 1 0 28 . 2 2 3 . 2 2 8 . 2 
1 0 / 1 1 2 5 . 0 1 7 . 3 3 0 . 3 
1 1 / 1 2 2 5 . 0 18. 1 2 3 . 8 
1 2 / 1 3 2 9 . 2 1 9 . 5 2 6 . 4 
1 3 / 1 4 2 8 . 2 1 6 . 9 2 5 . 7 
1 4 / 1 5 2 9 . 2 1 7 . 8 3 1 . 7 
1 5 / 1 6 3 5 . 2 18. 1 3 1 . 7 
1 6 / 1 7 2 5 . 7 2 0 . 2 2 9 . 2 
1 7 / 1 8 2 1 . 0 2 1 . 4 3 0 . 3 
1 8 / 1 9 28. 2 1 8 . 9 2 6 . 4 
1 9 / 2 0 2 7 . 2 1 8 . 6 2 3 . 2 
2 0 / 2 1 2 3 . 8 1 9 . 5 3 1 . 7 
2 1 / 2 2 2 7 . 2 18. 1 2 4 . 4 
2 2 / 2 3 3 0 . 3 1 6 . 3 2 2 . 7 
2 3 / 2 4 2 3 . 8 2 1 . 4 2 3 . 2 
2 4 / 2 5 X X X 
2 5 / 2 6 1 9 . 2 2 0 . 6 2 2 . 7 
2 6 / 2 7 1 9 . 2 1 9 . 9 2 1 . 4 
2 7 / 2 8 2 3 . 8 1 9 . 9 1 9 . 9 
2 8 / 2 9 2 9 . 2 2 0 . 6 24. 4 
2 9 / 3 0 2 6 . 4 2 1 . 8 3 5 . 2 
3 0 / 3 1 2 7 . 2 1 7 . 8 2 7 . 2 
3 1 / 1 X X X 
i v a l u e s 26. 4 1 9 . 9 2 5 . 4 
107 
A p r i l 
Da te of t h e n i g h t SS Night SR 
1 / 2 3 3 . 2 1 7 . 3 2 7 . 2 
2 / 3 • 3 3 . 2 16 .5 16 .9 
3 / 4 2 0 . 6 16 .1 17 .1 
4 / 5 3 1 . 7 2 0 . 2 2 2 . 2 
5 / 6 19 .9 18 .6 2 0 . 2 
6 / 7 2 8 . 2 1 8 . 3 2 0 . 2 
7 / 8 2 1 . 4 19 .2 2 2 . 7 
8 / 9 X X X 
9 / 1 0 19 .5 1 8 . 3 2 6 . 4 
1 0 / 1 1 3 5 . 2 1 8 . 3 2 0 . 2 
1 1 / 1 2 2 3 . 8 2 1 . 4 18 .1 
1 2 / 1 3 2 5 . 0 17 .1 2 1 . 8 
1 3 / 1 4 2 8 . 2 14 .9 2 5 . 0 
1 4 / 1 5 3 7 . 1 1 6 . 1 2 6 . 4 
1 5 / 1 6 2 9 . 2 15 .7 2 2 . 2 
1 6 / 1 7 19 .9 1 8 . 3 19 .5 
1 7 / 1 8 2 2 . 2 16 .1 19 .9 
1 8 / 1 9 2 5 . 7 18 .1 16 .5 
1 9 / 2 0 2 0 . 6 19 .2 19 .9 
2 0 / 2 1 X X X 
2 1 / 2 2 2 2 . 7 1 8 . 9 18 .9 
2 2 / 2 3 2 8 . 2 2 2 . 7 2 2 . 7 
2 3 / 2 4 3 1 . 7 19 .9 2 7 . 2 
2 4 / 2 5 2 4 . 4 2 3 . 8 2 0 . 2 
2 5 / 2 6 17 .6 2 3 . 2 2 2 . 7 
2 6 / 2 7 15 .7 2 3 . 8 3 5 . 2 
2 7 / 2 8 2 8 . 2 2 2 . 7 2 1 . 4 
2 8 / 2 9 2 5 . 0 19 .9 2 1 . 4 
2 9 / 3 0 19 .5 1 9 . 5 2 0 . 6 
3 0 / 1 2 4 . 4 18 .9 2 1 . 4 
Median v a l u e s 2 4 . 7 1 8 . 8 2 1 . 4 
108 
May 
D a t e o f t h e n i g h t SS N i g h t SR 
1 / 2 2 1 . 0 2 3 . 2 21 . 4 
2 / 3 1 7 . 3 17. 1 20 . 2 
3 / 4 2 9 . 2 2 3 . 2 2 7 . 2 
4 / 5 3 1 . 7 23 . 8 19. 2 
5 / 6 2 3 . 8 2 5 . 7 28 . 2 
6 / 7 2 4 . 4 2 2 . 7 26 . 4 
7 / 8 2 6 . 4 18. 1 2 7 . 2 
8 / 9 2 7 . 2 2 1 . 4 2 7 . 2 
9 / 1 0 3 3 . 2 2 3 . 8 3 3 . 2 
1 0 / 1 1 3 1 . 7 1 8 . 6 3 1 . 7 
11 /12 2 9 . 2 1 8 . 3 2 5 . 0 
1 2 / 1 3 3 0 . 3 1 6 . 7 2 7 . 2 
1 3 / 1 4 2 9 . 2 1 8 . 3 26 . 4 
1 4 / 1 5 2 1 . 0 1 7 . 8 24 . 4 
15 /16 2 3 . 8 1 8 . 3 2 2 . 2 
16 /17 2 5 . 7 20 . 2 26 . 4 
1 7 / 1 8 X X X 
18 /19 X X X 
19 /20 X X X 
2 0 / 2 1 2 7 . 2 18. 1 2 3 . 2 
2 1 / 2 2 2 7 . 2 2 1 . 0 2 9 . 2 
2 2 / 2 3 2 8 . 2 1 8 . 9 3 1 . 7 
2 3 / 2 4 2 7 . 2 2 5 . 0 29 . 2 
2 4 / 2 5 2 5 . 0 2 1 . 0 3 3 . 2 
2 5 / 2 6 2 8 . 2 2 2 . 2 2 3 . 8 
2 6 / 2 7 X X X 
2 7 / 2 8 3 1 . 7 2 1 . 4 X 
2 8 / 2 9 2 5 . 0 . 1 8 . 9 2 6 . 4 
2 9 / 3 0 X X X 
3 0 / 3 1 3 3 . 2 1 7 . 8 23 . 2 
3 1 / 1 2 6 . 4 2 2 . 2 2 3 . 8 
1 v a l u e s 2 7 . 2 2 0 . 6 26 . 4 
109 
J u n e 
D a t e of t h e n i g h t SS Nigh t SR 
1 / 2 2 5 . 7 2 1 . 0 3 3 . 2 
2 / 3 X X X 
3 / 4 1 9 . 5 15 .9 2 8 . 2 
4 / 5 2 2 . 2 2 1 . 8 2 7 . 2 
5 / 6 2 3 . 8 2 2 . 2 3 0 . 3 
6 / 7 X X X 
7 / 8 X X X 
8 / 9 3 0 . 3 2 2 . 7 3 0 . 3 
9 / 1 0 2 2 . 2 2 0 . 6 2 9 . 2 
1 0 / 1 1 3 1 . 7 2 6 . 4 2 5 . 0 
1 1 / 1 2 3 0 . 3 1 8 . 9 2 7 . 2 
1 2 / 1 3 2 8 . 2 2 2 . 7 3 3 . 2 
1 3 / 1 4 2 2 . 7 2 5 . 0 2 9 . 2 
1 4 / 1 5 2 9 . 2 2 3 . 8 2 6 . 4 
1 5 / 1 6 2 1 . 0 2 2 . 2 2 1 . 4 
1 6 / 1 7 2 1 . 4 2 0 . 2 2 8 . 2 
1 7 / 1 8 18. 1 2 1 . 0 2 8 . 2 
1 8 / 1 9 2 5 . 0 2 2 . 2 2 2 . 2 
1 9 / 2 0 2 4 . 4 2 2 . 7 2 7 . 2 
2 0 / 2 1 2 7 . 2 24. 4 2 6 . 4 
2 1 / 2 2 3 5 . 2 2 3 . 2 2 5 . 7 
2 2 / 2 3 3 5 . 2 2 4 . 4 2 3 . 2 
2 3 / 2 4 2 8 . 2 18. 1 2 4 . 4 
2 4 / 2 5 2 9 . 2 2 6 . 4 2 7 . 2 
2 5 / 2 6 1 7 . 3 23. 2 3 0 . 3 
2 6 / 2 7 X X X 
2 7 / 2 8 2 5 . 0 19. 2 2 1 . 8 
2 8 / 2 9 X X X 
2 9 / 3 0 3 0 . 3 2 3 . 2 2 6 . 4 
3 0 / 1 2 4 . 4 2 1 . 0 2 1 . 4 
a v a l u e s 2 5 . 0 2 2 . 2 2 7 . 2 
110 
J u l y 
D a t e of t h e n i g h t SS N i g h t SR 
1 /2 2 5 . 7 2 1 . 4 2 5 . 7 
2 / 3 2 1 . 0 2 1 . 4 2 5 . 7 
3 / 4 2 3 . 8 2 2 . 7 X 
4 / 5 X X X 
5 / 6 X X X 
6 / 7 X X X 
7 / 8 X X X 
8 / 9 X X X 
9 / 1 0 2 1 . 4 2 0 . 2 2 9 . 2 
10 /11 3 0 . 3 2 3 . 8 2 5 . 0 
11 /12 2 3 . 8 2 4 . 4 2 1 . 8 
1 2 / 1 3 2 5 . 7 2 1 . 4 2 9 . 2 
13 /14 1 8 . 3 2 1 . 4 1 9 . 5 
14 /15 3 1 . 7 1 9 . 2 28. 2 
15 /16 2 2 . 2 1 9 . 2 2 5 . 7 
16 /17 2 7 . 2 1 9 . 9 2 3 . 8 
17 /18 2 8 . 2 1 6 . 7 2 9 . 2 
18 /19 2 8 . 2 2 1 . 0 2 3 . 2 
19 /20 2 8 . 2 2 3 . 2 2 2 . 2 
2 0 / 2 1 3 0 . 3 1 9 . 5 2 3 . 2 
2 1 / 2 2 2 6 . 4 2 1 . 0 2 4 . 4 
2 2 / 2 3 2 6 . 4 2 3 . 2 2 4 . 4 
2 3 / 2 4 2 2 . 7 2 0 . 6 24. 4 
2 4 / 2 5 2 2 . 7 2 4 . 4 2 7 . 2 
2 5 / 2 6 3 5 . 2 1 9 . 5 1 9 . 2 
2 6 / 2 7 2 3 . 2 1 6 . 9 X 
2 7 / 2 8 2 1 . 0 24. 4 2 5 . 7 
2 8 / 2 9 2 9 . 2 1 8 . 6 2 1 . 8 
2 9 / 3 0 2 5 . 7 2 1 . 8 1 8 . 6 
3 0 / 3 1 2 0 . 2 1 9 . 2 2 0 . 6 
3 1 / 1 3 3 . 2 2 2 . 2 1 8 . 6 
i v a l u e s 2 5 . 7 2 1 . 2 2 4 . 4 
111 
August 
D a t e of t h e n i g h t SS Nigh t SR 
1 / 2 X X X 
2 / 3 2 5 . 0 21. 0 29 . 2 
3 / 4 2 1 . 8 19. 2 2 5 . 7 
4 / 5 2 2 . 2 19. 5 2 5 . 0 
5 / 6 2 9 . 2 1 9 . 5 2 2 . 2 
6 / 7 2 2 . 2 18. 6 2 5 . 0 
7 / 8 2 6 . 4 19. 9 2 3 . 8 
8 / 9 1 8 . 6 18. 6 2 1 . 0 
9 / 1 0 2 4 . 4 21. 8 2 2 . 7 
1 0 / 1 1 2 8 . 2 2 5 . 0 24 . 4 
1 1 / 1 2 2 8 . 2 17. 6 2 5 . 7 
1 2 / 1 3 2 3 . 2 19. 5 23 . 2 
1 3 / 1 4 2 0 . 2 20. 2 2 5 . 0 
1 4 / 1 5 2 2 . 7 19. 5 24. 4 
1 5 / 1 6 24. 4 23. 2 2 2 . 2 
1 6 / 1 7 2 5 . 7 23. 8 3 5 . 2 
1 7 / 1 8 2 0 . 6 16. 9 2 4 . 4 
1 8 / 1 9 2 4 . 4 21. 4 2 5 . 7 
1 9 / 2 0 2 7 . 2 20. 6 2 3 . 2 
2 0 / 2 1 1 9 . 2 17. 8 2 5 . 7 
2 1 / 2 2 X 16. 7 2 7 . 2 
2 2 / 2 3 2 1 . 8 16. 1 24 . 4 
2 3 / 2 4 2 8 . 2 18. 1 24 . 4 
2 4 / 2 5 2 5 . 0 15. 4 2 3 . 2 
2 5 / 2 6 23. 8 19. 2 24 . 4 
2 6 / 2 7 17. 8 17. 1 28 . 2 
2 7 / 2 8 17. 1 21. 0 25 . 0 
2 8 / 2 9 23. 8 1 6 . 3 2 3 . 2 
2 9 / 3 0 2 7 . 2 16. 9 2 9 . 2 
3 0 / 3 1 29. 2 21. 4 29 . 2 
3 1 / 1 3 0 . 3 23. 2 28 . 2 
Median v a l u e s 2 4 . 4 1 9 . 5 2 5 . 0 
112 
S e p t e m b e r 
Da te o f t h e n i g h t SS N i g h t SR 
1 / 2 2 1 . 0 1 8 . 3 41. 2 
2 / 3 2 7 . 2 2 0 . 2 2 5 . 7 
3 / 4 3 0 . 3 2 3 . 8 3 0 . 3 
4 / 5 19. 9 1 9 . 9 26 . 4 
5 / 6 2 1 . 4 18. 1 2 2 . 2 
6 / 7 19. 9 15. 1 2 2 . 7 
7 / 8 2 2 . 7 20 . 2 2 3 . 8 
8 / 9 2 6 . 4 1 8 . 6 2 9 . 2 
9 / 1 0 19. 9 18. 1 24. 4 
1 0 / 1 1 3 1 . 7 1 7 . 6 3 1 . 7 
1 1 / 1 2 2 5 . 7 1 9 . 2 3 3 . 2 
1 2 / 1 3 2 4 . 4 1 9 . 9 3 3 . 2 
1 3 / 1 4 2 3 . 8 1 5 . 7 3 1 . 7 
1 4 / 1 5 19. 9 16. 3 2 5 . 7 
1 5 / 1 6 24 . 4 1 9 . 5 27. 2 
1 6 / 1 7 2 0 . 2 1 5 . 9 2 8 . 2 
1 7 / 1 8 2 3 . 2 1 7 . 8 3 0 . 3 
1 8 / 1 9 2 5 . 0 1 7 . 3 2 8 . 2 
1 9 / 2 0 17. 1 16. 1 2 8 . 2 
2 0 / 2 1 2 5 . 7 1 9 . 5 2 1 . 8 
2 1 / 2 2 2 3 . 8 1 5 . 7 X 
2 2 / 2 3 2 5 . 0 1 8 . 3 2 3 . 8 
2 3 / 2 4 17. 6 14. 1 X 
2 4 / 2 5 2 5 . 7 1 6 . 3 2 8 . 2 
2 5 / 2 6 1 9 . 9 18. 1 2 3 . 8 
2 6 / 2 7 2 5 . 0 18. 1 2 1 . 8 
2 7 / 2 8 4 1 . 2 1 7 . 3 2 8 . 2 
2 8 / 2 9 21 . 4 18. 1 26. 4 
2 9 / 3 0 21 . 8 16. 3 1 9 . 9 
3 0 / 1 21 . 4 1 5 . 9 2 1 . 4 
i v a l u e s 2 3 . 5 18. 1 2 6 . 8 
113 
Octobe r 
D a t e of t h e n i g h t SS Night SR 
1 / 2 17.6 18. 1 3 0 . 3 
2 / 3 15.7 18 .9 X 
3 / 4 2 5 . 0 15 .9 2 4 . 4 
4 / 5 2 5 . 0 17 .3 2 7 . 2 
5 / 6 3 3 . 2 14.4 2 2 . 2 
6 / 7 26 .4 18.6 2 0 . 6 
7 / 8 19 .5 16.3 2 2 . 7 
8 / 9 2 3 . 8 15.7 2 3 . 2 
9 / 1 0 2 5 . 0 15.2 2 3 . 8 
1 0 / 1 1 28 .2 19.9 2 0 . 6 
1 1 / 1 2 2 3 . 8 15.4 3 3 . 2 
1 2 / 1 3 3 0 . 3 15. 1 2 1 . 8 
1 3 / 1 4 2 4 . 4 17 .3 15 .9 
1 4 / 1 5 16 .5 16.9 2 5 . 0 
1 5 / 1 6 2 0 . 6 17.8 2 8 . 2 
1 6 / 1 7 2 1 . 8 15.4 2 2 . 7 
1 7 / 1 8 37 .7 16 .3 2 3 . 8 
1 8 / 1 9 2 8 . 2 15.2 2 5 . 0 
1 9 / 2 0 2 6 . 4 18.6 2 5 . 7 
2 0 / 2 1 17.8 15.9 2 2 . 7 
2 1 / 2 2 2 4 . 4 16. 1 2 2 . 7 
2 2 / 2 3 18.9 X X 
2 3 / 2 4 2 4 . 4 16.9 2 1 . 4 
2 4 / 2 5 18.9 16.3 2 3 . 8 
2 5 / 2 6 2 4 . 4 15.4 3 1 . 7 
2 6 / 2 7 19 .5 14 .5 19 .9 
2 7 / 2 8 2 4 . 4 16.3 2 4 . 4 
2 8 / 2 9 18.9 21 .4 3 0 . 3 
2 9 / 3 0 18.6 17.6 2 9 . 2 
3 0 / 3 1 16.3 19.9 2 3 . 8 
3 1 / 1 2 1 . 8 17. 1 2 5 . 0 
Median v a l u e s 2 3 . 8 16.3 2 3 . 8 
114 
November 
D a t e of t h e n i g h t SS Nigh t SR 
1 /2 2 4 . 4 1 6 . 5 2 5 . 0 
2 / 3 1 9 . 5 1 7 . 8 2 9 . 2 
3 / 4 2 9 . 2 1 7 . 8 3 1 . 7 
4 / 5 2 0 . 2 1 7 . 3 26 . 4 
5 / 6 2 0 . 6 1 9 . 2 2 1 . 4 
6 / 7 2 4 . 4 X X 
7 / 8 3 3 . 2 18. 3 2 2 . 7 
8 / 9 2 6 . 4 1 9 . 5 2 2 . 7 
9 / 1 0 2 9 . 2 1 6 . 7 24 . 4 
10 /11 2 5 . 0 1 6 . 9 2 5 . 7 
11 /12 1 8 . 9 1 7 . 8 29 . 2 
1 2 / 1 3 2 2 . 7 1 8 . 9 2 8 . 2 
13 /14 16 .7 1 6 . 7 X 
14 /15 3 7 . 7 1 8 . 6 1 8 . 9 
15 /16 3 5 . 2 1 6 . 7 3 0 . 3 
16 /17 2 5 . 7 18. 1 2 5 . 0 
17 /18 19 .9 2 0 . 6 2 3 . 8 
18 /19 18. 1 1 6 . 5 3 1 . 7 
19 /20 2 9 . 2 1 8 . 9 4 7 . 2 
2 0 / 2 1 2 7 . 2 2 1 . 0 3 7 . 7 
2 1 / 2 2 4 7 . 2 2 0 . 6 3 7 . 7 
2 2 / 2 3 4 1 . 2 1 8 . 9 3 3 . 2 
2 3 / 2 4 3 1 . 7 2 2 . 2 3 7 . 7 
2 4 / 2 5 3 5 . 2 2 3 . 8 3 1 . 7 
2 5 / 2 6 3 0 . 3 2 5 . 7 3 3 . 2 
2 6 / 2 7 3 7 . 7 3 0 . 3 30 . 3 
2 7 / 2 8 3 0 . 3 2 7 . 2 29 . 2 
2 8 / 2 9 2 9 . 2 2 2 . 7 26. 4 
2 9 / 3 0 3 5 . 2 2 1 . 0 33 . 2 
3 0 / 1 2 9 . 2 2 2 . 2 3 5 . 2 
i v a l u e s 2 9 . 2 1 8 . 9 2 9 . 2 
115 
December 
D a t e of t h e n i g h t SS N i g h t SR 
1 / 2 35 . 2 23. 2 35. 2 
2 / 3 29 . 2 22. 2 33. 2 
3 / 4 3 3 . 2 29 . 2 35 . 2 
4 / 5 35 . 2 22 . 2 25 . 7 
5 / 6 3 3 . 2 19. 5 30 . 3 
6 / 7 4 1 . 2 19. 5 2 9 . 2 
7 / 8 4 1 . 2 23 . 2 3 1 . 7 
8 / 9 2 5 . 0 25 . 0 2 5 . 7 
9 / 1 0 4 1 . 2 25 . 0 3 1 . 7 
10 /11 3 1 . 7 25 . 7 30 . 3 
11 /12 3 5 . 2 22 . 2 3 1 . 7 
1 2 / 1 3 3 1 . 7 18. 3 2 3 . 8 
13 /14 X 15. 5 2 7 . 2 
1 4 / 1 5 2 9 . 2 18. 9 3 1 . 7 
15 /16 2 7 . 2 20. 2 4 1 . 2 
16 /17 3 3 . 2 26. 4 29 . 2 
17 /18 3 7 . 7 22. 2 35 . 2 
18 /19 33 . 2 25. 7 29 . 2 
19 /20 3 3 . 2 26. 4 33 . 2 
2 0 / 2 1 3 5 . 2 27. 2 4 1 . 2 
2 1 / 2 2 3 7 . 7 22. 7 41. 2 
2 2 / 2 3 3 5 . 2 30. 3 35 . 2 
2 3 / 2 4 4 1 . 2 2 3 . 8 4 7 . 2 
2 4 / 2 5 4 7 . 2 25. ,0 4 1 . 2 
2 5 / 2 6 4 7 . 2 33. 2 3 0 . 3 
2 6 / 2 7 X 20. .6 24 . 4 
2 7 / 2 8 33 . 2 25. ,0 35 . 2 
2 8 / 2 9 X 2 0 . 6 2 3 . 8 
2 9 / 3 0 4 7 . 2 25. , 0 3 7 . 7 
3 0 / 3 1 4 7 . 2 20. , 2 2 5 . 7 
3 1 / 1 4 7 . 2 22. . 2 24 . 4 
1 v a l u e s 3 5 . 2 23. . 2 3 1 . 7 
116 
Mean I o n o s p h e r i c A b s o r p t i o n L ' ( d B ) a t O b l i q u e I n c i d e n c e (A3) 
f = 2 7 2 kHz 
f o r 1989 
J a n u a r y 
D a t e of t h e n i g h t SS Night SR 
1 / 2 3 1 . 7 2 0 . 6 2 7 . 2 
2 / 3 X 2 8 . 2 2 9 . 2 
3 / 4 2 5 . 0 2 0 . 6 2 9 . 2 
4 / 5 3 5 . 2 2 1 . 8 2 5 . 0 
5 / 6 3 7 . 7 2 2 . 7 4 1 . 2 
6 / 7 2 6 . 4 2 1 . 8 2 8 . 2 
7 / 8 3 5 . 2 3 0 . 3 3 5 . 2 
8 / 9 3 5 . 2 2 5 . 0 4 1 . 2 
9 / 1 0 X 2 7 . 2 3 5 . 2 
1 0 / 1 1 3 1 . 7 2 4 . 4 4 7 . 2 
11 /12 2 9 . 2 2 2 . 7 2 9 . 2 
1 2 / 1 3 3 3 . 2 2 9 . 2 4 7 . 2 
13 /14 4 7 . 2 2 7 . 2 3 7 . 7 
1 4 / 1 5 X 2 1 . 0 3 5 . 2 
1 5 / 1 6 X 2 1 . 4 3 1 . 7 
16 /17 26. 4 2 2 . 7 3 1 . 7 
1 7 / 1 8 3 1 . 7 2 4 . 4 3 7 . 7 
18 /19 3 5 . 2 2 9 . 2 3 5 . 2 
1 9 / 2 0 3 7 . 7 2 2 . 2 2 7 . 2 
2 0 / 2 1 3 1 . 7 2 5 . 0 3 0 . 3 
2 1 / 2 2 3 5 . 2 2 2 . 2 3 5 . 2 
2 2 / 2 3 3 1 . 7 2 5 . 7 2 9 . 2 
2 3 / 2 4 3 7 . 7 2 2 . 2 2 5 . 0 
2 4 / 2 5 4 7 . 2 2 6 . 4 3 5 . 2 
2 5 / 2 6 3 7 . 7 2 2 . 7 3 3 . 2 
2 6 / 2 7 3 5 . 2 2 0 . 2 2 5 . 7 
2 7 / 2 8 4 1 . 2 2 2 . 2 2 7 . 2 
2 8 / 2 9 3 3 . 2 2 2 . 2 2 6 . 4 
2 9 / 3 0 2 5 . 7 2 3 . 2 2 5 . 7 
3 0 / 3 1 4 1 . 2 2 0 . 6 2 5 . 7 
3 1 / 1 2 8 . 2 2 2 . 2 2 5 . 7 
i v a l u e s 3 5 . 2 2 2 . 7 3 0 . 3 
117 
F e b r u a r y 
D a t e o f t h e n i g h t SS N i g h t SR 
1 / 2 3 3 . 2 2 2 . 2 3 0 . 3 
2 / 3 X 2 0 . 6 2 9 . 2 
3 / 4 3 7 . 7 2 2 . 2 3 0 . 3 
4 / 5 2 3 . 2 2 2 . 7 2 1 . 8 
5 / 6 3 1 . 7 2 1 . 0 2 6 . 4 
6 / 7 2 3 . 2 2 2 . 7 2 7 . 2 
7 / 8 3 7 . 7 1 6 . 3 2 5 . 0 
8 / 9 3 1 . 7 2 1 . 8 2 5 . 7 
9 / 1 0 3 3 . 2 2 3 . 2 3 3 . 2 
1 0 / 1 1 4 7 . 2 2 0 . 2 4 1 . 2 
1 1 / 1 2 4 7 . 2 2 0 . 2 4 1 . 2 
1 2 / 1 3 3 3 . 2 2 5 . 0 2 9 . 2 
1 3 / 1 4 3 3 . 2 2 4 . 4 3 1 . 7 
1 4 / 1 5 3 3 . 2 1 9 . 2 3 5 . 2 
1 5 / 1 6 3 5 . 2 3 0 . 3 3 7 . 7 
1 6 / 1 7 3 1 . 7 2 3 . 8 3 5 . 2 
1 7 / 1 8 3 3 . 2 2 1 . 4 3 7 . 7 
1 8 / 1 9 3 3 . 2 2 3 . 8 4 1 . 2 
1 9 / 2 0 4 1 . 2 1 6 . 1 2 2 . 2 
2 0 / 2 1 3 1 . 7 2 0 . 6 3 3 . 2 
2 1 / 2 2 2 8 . 2 2 3 . 8 X 
2 2 / 2 3 X 2 3 . 2 3 1 . 7 
2 3 / 2 4 2 5 . 7 2 0 . 2 3 7 . 7 
2 4 / 2 5 1 8 . 9 2 5 . 7 2 8 . 2 
2 5 / 2 6 3 0 . 3 1 7 . 1 2 8 . 2 
2 8 / 2 7 2 5 . 0 1 5 . 9 2 5 . 7 
2 7 / 2 8 3 5 . 2 1 6 . 7 2 1 . 8 
2 8 / 1 3 0 . 3 1 8 . 3 2 5 . 0 
Median v a l u e s 3 3 . 2 2 1 . 6 3 0 . 3 
118 
March 
D a t e of t h e n i g h t SS Night SR 
1 / 2 X X X 
2 / 3 2 5 . 0 18 .6 2 5 . 0 
3 / 4 2 5 . 7 16 .7 2 5 . 7 
4 / 5 2 2 . 2 19 .2 2 8 . 2 
5 / 6 2 1 . 0 16. 1 2 8 . 2 
6 / 7 2 8 . 2 17 .8 X 
7 / 8 2 9 . 2 2 0 . 6 2 5 . 7 
8 / 9 16 .9 18. 1 2 1 . 4 
9 / 1 0 18 .9 1 8 . 3 2 7 . 2 
1 0 / 1 1 3 1 . 7 2 0 . 6 2 5 . 0 
1 1 / 1 2 26. 4 19 .2 2 2 . 7 
1 2 / 1 3 X X X 
1 3 / 1 4 X X X 
1 4 / 1 5 X X X 
1 5 / 1 6 X X X 
1 6 / 1 7 X X X 
1 7 / 1 8 2 1 . 0 1 6 . 5 2 5 . 7 
1 8 / 1 9 2 4 . 4 1 6 . 3 3 0 . 3 
1 9 / 2 0 3 3 . 2 2 1 . 8 2 5 . 0 
2 0 / 2 1 3 0 . 3 " 1 7 . 3 2 9 . 2 
2 1 / 2 2 3 5 . 2 1 6 . 5 3 5 . 2 
2 2 / 2 3 3 3 . 2 1 6 . 3 2 5 . 0 
2 3 / 2 4 2 9 . 2 16 .7 3 3 . 2 
2 4 / 2 5 3 3 . 2 15 .2 2 5 . 0 
2 5 / 2 6 19 .9 16 .5 2 2 . 2 
2 6 / 2 7 2 2 . 2 18 .6 24. 4 
2 7 / 2 8 2 5 . 7 17 .6 1 7 . 3 
2 8 / 2 9 2 8 . 2 15. 1 1 9 . 9 
2 9 / 3 0 2 4 . 4 2 3 . 8 2 5 . 7 
3 0 / 3 1 2 8 . 2 15 .2 2 5 . 0 
3 1 / 1 2 4 . 4 1 7 . 3 X 
Median v a l u e s 2 5 . 7 1 7 . 3 2 5 . 0 
119 
A p r i l 
D a t e o f t h e n i g h t SS N i g h t SR 
1 / 2 2 8 . 2 2 1 . 0 2 5 . 0 
2 / 3 2 5 . 0 2 0 . 6 2 5 . 0 
3 / 4 " 3 0 . 3 1 5 . 9 1 8 . 6 
4 / 5 2 1 . 8 1 6 . 9 2 1 . 0 
5 / 6 2 3 . 2 1 6 . 1 1 9 . 5 
6 / 7 2 8 . 2 1 9 . 9 2 0 . 6 
7 / 8 2 2 . 2 1 6 . 5 2 4 . 4 
8 / 9 1 5 . 7 1 8 . 3 2 5 . 0 
9 / 1 0 2 4 . 4 1 8 . 9 2 5 . 0 
1 0 / 1 1 2 5 . 7 1 9 . 5 1 9 . 2 
1 1 / 1 2 2 1 . 8 1 7 . 8 2 3 . 2 
1 2 / 1 3 2 3 . 2 1 8 . 3 1 9 . 5 
1 3 / 1 4 2 6 . 4 1 5 . 5 2 1 . 4 
1 4 / 1 5 2 4 . 4 2 2 . 2 2 6 . 4 
1 5 / 1 6 2 6 . 4 1 6 . 9 2 4 . 4 
1 6 / 1 7 2 5 . 7 1 6 . 5 2 7 . 2 
1 7 / 1 8 2 2 . 7 2 4 . 4 1 7 . 8 
1 8 / 1 9 2 8 . 2 1 6 . 7 2 3 . 8 
1 9 / 2 0 3 5 . 2 2 0 . 2 2 5 . 0 
2 0 / 2 1 2 3 . 2 2 2 . 7 2 3 . 8 
2 1 / 2 2 2 6 . 4 2 1 . 8 2 7 . 2 
2 2 / 2 3 3 0 . 3 2 3 . 2 3 3 . 2 
2 3 / 2 4 3 0 . 3 1 8 . 1 2 0 . 2 
2 4 / 2 5 3 0 . 3 1 9 . 5 2 7 . 2 
2 5 / 2 6 2 1 . 4 2 1 . 0 3 3 . 2 
2 6 / 2 7 2 7 . 2 2 1 . 0 2 1 . 0 
2 7 / 2 8 3 0 . 3 2 6 . 4 2 6 . 4 
2 8 / 2 9 2 8 . 2 2 7 . 2 2 1 . 8 
2 9 / 3 0 3 1 . 7 2 5 . 0 2 8 . 2 
3 0 / 1 3 1 . 7 2 6 . 4 2 1 . 4 
Median v a l u e s 2 6 . 4 1 9 . 7 2 4 . 1 
120 
May 
Da te of t h e n i g h t SS Night SR 
1 / 2 3 3 . 2 16 .9 21. 4 
2 / 3 2 7 . 2 19 .2 30. 3 
3 / 4 2 6 . 4 2 4 . 4 19. 9 
4 / 5 2 3 . 8 19 .5 33. 2 
5 / 6 2 6 . 4 1 8 . 3 25. 0 
6 / 7 2 7 . 2 17 .6 24. 4 
7 / 8 2 6 . 4 2 1 . 8 29. 2 
8 / 9 2 3 . 2 19 .2 28. 2 
9 / 1 0 4 1 . 2 2 2 . 2 24. 4 
1 0 / 1 1 3 1 . 7 2 2 . 7 26. 4 
1 1 / 1 2 3 5 . 2 18 .9 25. 7 
1 2 / 1 3 3 0 . 3 2 2 . 2 24. 4 
1 3 / 1 4 3 5 . 2 2 2 . 7 23. 8 
1 4 / 1 5 2 9 . 2 2 0 . 6 24. 4 
1 5 / 1 6 2 6 . 4 2 5 . 7 29. 2 
1 6 / 1 7 3 7 . 7 2 2 . 2 20. 3 
1 7 / 1 8 2 2 . 2 2 1 . 8 26. 4 
1 8 / 1 9 3 0 . 3 2 3 . 2 23. 8 
1 9 / 2 0 3 3 . 2 2 3 . 8 29. 2 
2 0 / 2 1 3 0 . 3 2 3 . 8 28. 2 
2 1 / 2 2 3 7 . 7 2 1 . 8 30. 3 
2 2 / 2 3 3 0 . 3 2 3 . 2 35. 2 
2 3 / 2 4 3 3 . 2 2 3 . 8 23. 8 
2 4 / 2 5 2 7 . 2 2 6 . 4 30. 3 
2 5 / 2 6 2 9 . 2 2 0 . 6 25. 0 
2 6 / 2 7 2 1 . 4 2 4 . 4 25. 0 
2 7 / 2 8 2 7 . 2 2 2 . 2 28. 2 
2 8 / 2 9 2 9 . 2 2 3 . 2 29. 2 
2 9 / 3 0 26. 4 19 .2 22. 2 
3 0 / 3 1 2 8 . 2 2 2 . 7 41. 2 
3 1 / 1 2 1 . 4 2 0 . 2 21. , 8 
Median v a l u e s 2 8 . 7 2 2 . 2 2 6 . 0 
121 
J u n e 
Date o f t h e n i g h t SS N i g h t SR 
1 / 2 2 6 . 4 1 7 . 8 26 . 4 
2 / 3 2 9 . 2 2 1 . 0 2 4 . 4 
3 / 4 4 1 . 2 23. 2 30 . 3 
4 / 5 3 7 . 7 1 7 . 3 25 . 7 
5 / 6 3 5 . 2 2 1 . 8 2 2 . 2 
6 / 7 30. 3 2 0 . 6 2 5 . 0 
7 / 8 2 5 . 0 1 9 . 2 2 0 . 6 
8 / 9 3 7 . 7 1 9 . 5 2 6 . 4 
9 / 1 0 2 1 . 8 2 5 . 0 21 . 4 
1 0 / 1 1 X X X 
1 1 / 1 2 3 0 . 3 20. 6 2 4 . 4 
1 2 / 1 3 3 1 . 7 2 3 . 8 2 8 . 2 
1 3 / 1 4 3 1 . 7 2 2 . 7 3 0 . 3 
1 4 / 1 5 1 9 . 5 2 1 . 4 3 0 . 3 
1 5 / 1 6 27. 2 25. 7 2 0 . 2 
1 6 / 1 7 2 7 . 2 2 2 . 7 2 8 . 2 
1 7 / 1 8 2 8 . 2 2 5 . 7 2 5 . 0 
1 8 / 1 9 3 1 . 7 1 8 . 9 2 2 . 2 
1 9 / 2 0 2 7 . 2 1 9 . 2 22 . 2 
2 0 / 2 1 30. 3 2 4 . 4 2 6 . 4 
2 1 / 2 2 2 7 . 2 26. 4 24 . 4 
2 2 / 2 3 2 5 . 7 2 1 . 8 2 5 . 7 
2 3 / 2 4 2 1 . 8 2 0 . 6 2 4 . 4 
2 4 / 2 5 3 1 . 7 18. 1 3 0 . 3 
2 5 / 2 6 2 9 . 2 2 5 . 0 2 3 . 8 
2 6 / 2 7 26. 4 2 2 . 2 24 . 4 
2 7 / 2 8 2 1 . 0 2 1 . 0 2 3 . 8 
2 8 / 2 9 2 9 . 2 19. 5 2 5 . 7 
2 9 / 3 0 28. 2 2 2 . 7 30 . 3 
3 0 / 1 33. 2 2 5 . 7 2 5 . 7 
1 v a l u e s 2 9 . 2 21 . 8 2 5 . 0 
122 
J u l y 
Date of t h e n i g h t SS Nigh t SR 
1 / 2 2 5 . 7 2 3 . 2 2 6 . 4 
2 / 3 1 9 . 2 2 2 . 7 2 7 . 2 
3 / 4 17 .8 1 9 . 5 2 1 . 4 
4 / 5 2 8 . 2 2 2 . 7 2 1 . 0 
5 / 6 2 3 . 2 2 2 . 7 2 4 . 4 
6 / 7 30. 3 2 4 . 4 28. 2 
7 / 8 2 5 . 0 2 1 . 4 2 3 . 2 
8 / 9 2 2 . 2 2 1 . 8 2 2 . 7 
9 / 1 0 2 5 . 0 2 1 . 0 2 3 . 8 
1 0 / 1 1 2 7 . 2 2 2 . 2 2 9 . 2 
1 1 / 1 2 2 9 . 2 2 6 . 4 3 0 . 3 
1 2 / 1 3 1 9 . 5 2 1 . 0 2 9 . 2 
1 3 / 1 4 26. 4 2 2 . 2 2 8 . 2 
1 4 / 1 5 2 2 . 7 1 9 . 5 2 2 . 2 
1 5 / 1 6 3 1 . 7 2 1 . 0 2 8 . 2 
1 6 / 1 7 3 0 . 3 2 1 . 8 2 6 . 4 
1 7 / 1 8 2 8 . 2 2 3 . 8 1 6 . 7 
1 8 / 1 9 2 7 . 2 19 .2 2 3 . 8 
1 9 / 2 0 3 3 . 2 2 3 . 8 2 5 . 7 
2 0 / 2 1 2 2 . 2 2 2 . 2 23. 2 
2 1 / 2 2 3 0 . 3 2 5 . 7 2 3 . 8 
2 2 / 2 3 2 7 . 2 2 5 . 7 2 6 . 4 
2 3 / 2 4 2 6 . 4 2 5 . 7 2 7 . 2 
2 4 / 2 5 3 0 . 3 2 4 . 4 26. 4 
2 5 / 2 6 3 5 . 2 2 3 . 8 X 
2 6 / 2 7 29. 2 2 3 . 2 28. 2 
2 7 / 2 8 3 1 . 7 2 3 . 2 2 8 . 2 
2 8 / 2 9 2 9 . 2 2 1 . 0 2 8 . 2 
2 9 / 3 0 2 4 . 4 2 1 . 8 2 9 . 2 
3 0 / 3 1 2 5 . 0 2 2 . 2 3 0 . 3 
3 1 / 1 26. 4 2 1 . 0 2 3 . 2 
a v a l u e s 2 7 . 2 2 2 . 2 26. 4 
123 
August 
Da te of t h e n i g h t SS Night SR 
1 / 2 2 7 . 2 2 0 . 6 2 9 . 2 
2 / 3 3 1 . 7 18 .3 2 2 . 7 
3 / 4 3 5 . 2 2 2 . 2 2 5 . 0 
4 / 5 2 9 . 2 2 2 . 2 2 3 . 8 
5 / 6 3 1 . 7 2 2 . 2 2 7 . 2 
6 / 7 2 9 . 2 2 4 . 4 2 7 . 2 
7 / 8 3 1 . 7 21 .8 3 0 . 3 
8 / 9 2 8 . 2 2 1 . 0 3 1 . 7 
9 / 1 0 3 1 . 7 2 1 . 0 3 7 . 7 
1 0 / 1 1 3 1 . 7 2 0 . 6 2 7 . 2 
1 1 / 1 2 2 5 . 7 2 1 . 4 2 5 . 0 
1 2 / 1 3 2 7 . 2 2 0 . 6 2 7 . 2 
1 3 / 1 4 2 3 . 2 2 1 . 0 2 7 . 2 
1 4 / 1 5 2 3 . 2 2 3 . 8 3 3 . 2 
1 5 / 1 6 3 0 . 3 22 .7 3 7 . 7 
1 6 / 1 7 3 1 . 7 18 .3 3 3 . 2 
1 7 / 1 8 3 5 . 2 2 1 . 0 2 9 . 2 
1 8 / 1 9 2 6 . 4 2 0 . 6 3 0 . 3 
1 9 / 2 0 3 0 . 3 17.6 2 5 . 7 
2 0 / 2 1 2 5 . 0 2 3 . 2 2 5 . 0 
2 1 / 2 2 3 0 . 3 2 1 . 8 2 8 . 2 
2 2 / 2 3 2 5 . 0 2 0 . 6 2 2 . 7 
2 3 / 2 4 3 0 . 3 2 6 . 4 2 6 . 4 
2 4 / 2 5 3 0 . 3 2 1 . 0 2 2 . 7 
2 5 / 2 6 2 1 . 4 2 1 . 0 2 1 . 8 
2 6 / 2 7 2 3 . 8 18 .9 24. 4 
2 7 / 2 8 3 0 . 3 2 3 . 2 X 
2 8 / 2 9 2 6 . 4 2 2 . 7 2 9 . 2 
2 9 / 3 0 3 3 . 2 2 1 . 8 X 
3 0 / 3 1 26. 4 2 2 . 2 X 
3 1 / 1 2 8 . 2 2 3 . 2 2 7 . 2 
Median v a l u e s 2 9 . 2 2 1 . 4 2 7 . 2 
124 
S e p t e m b e r 
Da te o f t h e n i g h t SS N i g h t SR 
1 / 2 2 7 . 2 20. 2 2 1 . 8 
2 / 3 2 2 . 7 2 1 . 0 2 8 . 2 
3 / 4 3 3 . 2 1 7 . 6 33. 2 
4 / 5 3 0 . 3 2 1 . 4 26 . 4 
5 / 6 24 . 4 1 9 . 9 3 1 . 7 
6 / 7 26 . 4 1 9 . 2 33 . 2 
7 / 8 2 6 . 4 1 8 . 3 27 . 2 
8 / 9 2 4 . 4 2 1 . 8 2 5 . 0 
9 / 1 0 2 4 . 4 1 9 . 9 2 3 . 2 
1 0 / 1 1 2 1 . 8 1 6 . 3 26 . 4 
1 1 / 1 2 2 2 . 7 15. 4 3 3 . 2 
1 2 / 1 3 2 3 . 2 1 9 . 2 2 9 . 2 
1 3 / 1 4 2 3 . 2 1 7 . 8 3 3 . 2 
1 4 / 1 5 2 1 . 8 2 2 . 7 2 1 . 8 
1 5 / 1 6 23 . 8 1 6 . 9 3 1 . 7 
1 6 / 1 7 1 9 . 5 2 1 . 4 26 . 4 
1 7 / 1 8 1 8 . 9 1 5 . 9 X 
1 8 / 1 9 X X X 
1 9 / 2 0 X X X 
2 0 / 2 1 X X X 
2 1 / 2 2 X X X 
2 2 / 2 3 X X X 
2 3 / 2 4 X X X 
2 4 / 2 5 X X X 
2 5 / 2 6 X X X 
2 6 / 2 7 X X X 
2 7 / 2 8 X X X 
2 8 / 2 9 X X X 
2 9 / 3 0 X X X 
3 0 / 1 X X X 
i v a l u e s 2 3 . 8 1 9 . 2 2 7 . 7 
125 
October 
Date of t h e n i g h t SS Night SR 
1 / 2 X X X 
2 / 3 X X X 
3 / 4 X X X 
4 / 5 X X X 
5 / 6 X X X 
6 / 7 X X X 
7 / 8 X X X 
8 / 9 X X X 
9 / 1 0 X X X 
1 0 / 1 1 X X X 
1 1 / 1 2 X 18 .6 2 3 . 2 
1 2 / 1 3 3 0 . 3 15.9 2 5 . 7 
1 3 / 1 4 22 .2 17. 1 19 .5 
1 4 / 1 5 31 .7 16 .7 2 7 . 2 
1 5 / 1 6 2 7 . 2 19 .5 2 0 . 2 
1 6 / 1 7 2 6 . 4 17. 1 2 3 . 2 
1 7 / 1 8 X X X 
1 8 / 1 9 X X X 
1 9 / 2 0 35 .2 18 .3 2 1 . 8 
2 0 / 2 1 3 5 . 2 2 1 . 4 2 4 . 4 
2 1 / 2 2 2 3 . 2 2 8 . 2 2 1 . 8 
2 2 / 2 3 2 9 . 2 2 1 . 4 2 8 . 2 
2 3 / 2 4 2 7 . 2 19 .2 2 0 . 2 
2 4 / 2 5 21 .4 12.8 2 7 . 2 
2 5 / 2 6 21 .4 12 .6 27. 2 
2 6 / 2 7 24 .4 19 .5 2 5 . 0 
2 7 / 2 8 28 .2 18 .9 2 1 . 0 
2 8 / 2 9 3 5 . 2 17.6 2 6 . 4 
2 9 / 3 0 31 .7 18 .3 2 3 . 2 
3 0 / 3 1 2 5 . 0 16 .5 2 2 . 2 
3 1 / 1 2 6 . 4 2 3 . 2 2 7 . 2 
Median v a l u e s 2 7 . 2 18 .3 2 3 . 2 
126 
November 
Date o f t h e n i g h t SS N i g h t SR 
1 / 2 21 . 0 21 . 4 20. 2 
2 / 3 27 . 2 1 7 . 8 3 1 . 7 
3 / 4 30 . 3 1 9 . 5 2 9 . 2 
4 / 5 19. 9 18. 1 29 . 2 
5 / 6 26 . 4 18. 3 30. 3 
6 / 7 20 . 6 19. 2 2 9 . 2 
7 / 8 26 . 4 18. 1 2 7 . 2 
8 / 9 23 . 8 18. 1 2 7 . 2 
9 / 1 0 21 . 8 17. 8 3 0 . 3 
1 0 / 1 1 28 . 2 19. 5 3 0 . 3 
1 1 / 1 2 23 . 2 22. 2 4 7 . 2 
1 2 / 1 3 3 0 . 3 22 . 2 3 3 . 2 
1 3 / 1 4 3 3 . 2 23. 2 2 7 . 2 
1 4 / 1 5 27 . 2 19. 5 2 9 . 2 
1 5 / 1 6 24 . 4 16. 1 2 1 . 8 
1 6 / 1 7 41. 2 17. 3 24. 4 
1 7 / 1 8 2 6 . 4 25. 7 3 3 . 2 
1 8 / 1 9 35 . 2 20. 2 2 5 . 7 
1 9 / 2 0 21 . 4 2 3 . 2 2 4 . 4 
2 0 / 2 1 31 . 7 25. 0 3 1 . 7 
2 1 / 2 2 27 . 2 19. 5 3 3 . 2 
2 2 / 2 3 27. 2 22. 2 2 4 . 4 
2 3 / 2 4 41. 2 21. 8 2 5 . 7 
2 4 / 2 5 30. 3 18. 1 3 1 . 7 
2 5 / 2 6 29. 2 19. 5 29. 2 
2 6 / 2 7 35. 2 2 5 . 0 3 0 . 3 
2 7 / 2 8 29. 2 23 . 2 3 3 . 2 
2 8 / 2 9 31. 7 24 . 4 2 5 . 7 
2 9 / 3 0 27. 2 20. 2 24. 4 
3 0 / 1 33. 2 27 . 2 30. 3 
t v a l u e s 27. 2 19. 9 2 9 . 2 
127 
December 
D a t e o f t h e n i g h t SS Nigh t SR 
1 / 2 X X X 
2 / 3 X X X 
3 / 4 4 1 . 2 2 6 . 4 4 7 . 2 
4 / 5 X 2 5 . 7 3 5 . 2 
5 / 6 3 3 . 2 2 3 . 2 2 4 . 4 
6 / 7 3 3 . 2 2 3 . 2 2 8 . 2 
7 / 8 3 5 . 2 2 8 . 2 3 1 . 7 
8 / 9 3 7 . 7 2 5 . 7 3 3 . 2 
9 / 1 0 4 1 . 2 2 4 . 4 3 0 . 3 
1 0 / 1 1 3 1 . 7 2 0 . 2 3 0 . 3 
1 1 / 1 2 2 8 . 2 2 3 . 8 3 7 . 7 
1 2 / 1 3 3 5 . 2 1 9 . 5 X 
1 3 / 1 4 3 3 . 2 2 3 . 8 4 7 . 2 
1 4 / 1 5 4 1 . 2 2 1 . 4 X 
1 5 / 1 6 3 1 . 7 2 3 . 8 4 1 . 2 
1 6 / 1 7 3 5 . 2 2 4 . 4 4 1 . 2 
1 7 / 1 8 2 5 . 7 2 1 . 8 2 8 . 2 
1 8 / 1 9 2 8 . 2 2 0 . 6 2 8 . 2 
1 9 / 2 0 2 5 . 7 2 3 . 2 2 7 . 2 
2 0 / 2 1 3 1 . 7 X X 
2 1 / 2 2 4 1 . 2 2 3 . 8 3 5 . 2 
2 2 / 2 3 3 7 . 7 2 3 . 8 4 1 . 2 
2 3 / 2 4 3 5 . 2 2 3 . 8 2 9 . 2 
2 4 / 2 5 2 9 . 2 2 5 . 7 3 7 . 7 
2 5 / 2 6 3 5 . 2 2 2 . 7 3 7 . 7 
2 6 / 2 7 3 5 . 2 2 3 . 2 X 
2 7 / 2 8 2 1 . 4 2 5 . 0 3 3 . 2 
2 8 / 2 9 3 5 . 2 19 .9 2 8 . 2 
2 9 / 3 0 2 8 . 2 2 3 . 8 3 5 . 2 
3 0 / 3 1 3 0 . 3 2 5 . 0 2 9 . 2 
3 1 / 1 3 7 . 7 2 4 . 4 2 7 . 2 
Med ian v a l u e s 3 4 . 2 2 3 . 8 3 3 . 2 
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